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10 THE 


HONOURABLE 


| John Winthrop, Etz 


| FxLLow of the RovaL Socrary, 
Cc. __ 


s I R. 
5 P* RS ONA L Friendſhip a tn 


are become the trite Topics of Dedi- 
concerned the Public to have upon Record 


cations and public Addrefles, as if it 


dhe mutual Regard, private Perſons may have 


to each other: Therefore without expatiating 
here, fo far as Gratitude might lead me, on 
the many Favours you have honour'd me 

with, I ſhall confine myſelf to the Relation 
Your Lluſtrious Grandfather had, and Yourſelf 8 
have, to the Ro YAL SOCIET V. 

No ſooner were the Sciences revived at 
the Beginning of the laſt Century, and that 
Natural Knowledge began to be thought a 
3 Study 


2 


D )Þ 7 D 1 CATION... 


Study ———_ a real Philoſopher, but Fg inge- 
OHN WENT: 


nous RO P, Eſq; your 
Grandfather diſtinguiſh” d himſelf j in the high- 
eſt Rank of learned Men, by the early. Ac- 


quaintance he contracted with the moſt Emi- 
nent not only at Home, but in his Travels all 
cover Europe, by the ſtrict Correſpondence he 
3 afterwards eultivated with them, 
| ſeveral learned Pieces he compoſed i * Natural 
Philoſophy; which indeed his innate Modeſty 
. not t ſuffer him to eee 1 


and by 


7 « - 


=) 4 3 Ao frm the great Trea ure 0 curious 2 on various harm ect. El 
fill in ur Hands, E- gr. from 1 1 5 


Earl of Angleſe Dr. Everard, Oz. Ds. l. Prince rns 
Earl of Aranget, Pet. Jo. Faber, M. D. d. Keppler. Dr. Sack vile. 
Elias Aſhmole, Ea; Monſpelii, 8. Kuffeler, MD. Earl of Sandwich. 
Rob, Boyle, Eſq Gal. Galileo. Dr. Lovell, Ox. Dr. G. Starkie. 
Tycho Brahe Otto- J. Rud. Glauber, Ear of Mancheſter, Las Say and Seal. 
nde: ö; Dr. Goddard. NN Lord Chemberlain. . 
Lord Breretom, PRIAC ETS Gothair, Dr. Merret. 5 
Lard. Brookes. Dr. Grew. Dao. Michael, Ae 
Lord Brounker. . Hartlib. 1 Sir Rob. Southwell. 
Dr. Browne. Dr. Haversfeild, John Milton. Dr. Sprat, Biſhop of 
Jo. Camden. J. Bapt- van Hel- Joh. de Monte. Rocheſter. = 
Dy. Charlton, mont, cui fuit anius Sir Rob. Moray. PxINCETS Sultsber- 
Dan. Chartes Feſuita veſperi amicus ille Lord Napier. genfis. 
Ludg, Bat. mirificus. Mes Iſaac, afterwards Ds. Tanckmarus, 
LordChan.Clarendon J. Fred. Helvetius Sir Ifaac Newton, H. D. | 
Dan. Colwall, Lord Herbert. Mr. Oldenburgh, Jo. Tradeſcant. 
Die. Comenius. Hans Albrecht -Do- Dr. Pell. Ser Philiberto Vers 
| King CRARIES Il, minus Herberſtein Earl ef Pembroke. n 
O. CKOM WELL. & Præfectus Dal- Pet. Peregrinus Rome. Dr. Wilkins, after- 
Arthur Dee, M. D. mati Albert Peterſon Am- wards. Biſbop of 
Ja. Dee, Jun. Joh. Hevelius Cos. fel. vixit an. 190, Cheſter. 
Dr. D ci:1nion. Gedan, Sir Edward Peto. Dr. Willis. 
Sir Km Digby. Cir Jo. Heydon. Ds. A — Dr. Witherly, Pr. Col. 
Corn. Drebelius. FRED. Princeps Hol- Jo. Ray. Med. Lond. 
Ex NTST vs wag ſatiæ & D. Slefvic, Conrad. Roves De- Dr. Worſeley 
Epiſcopus & Robert Hooke. minus Roſenſtein Sir Henry Wotton. 
ELI. Ch. Howard, after- Margrav. in Croa- Sir Cinift, Wren, 
Joh. Eſpagnet, fr. wards Duke of Nor- tia, 
Parl. Aquitan, folk. 


Many of which you have given me the Pleaſure of a; ; befi 2 1 a great Number 
which it would take 7 tag much Rcom here to recite, 


and 


ras ns 
1 


DEDICATION. 


and when prevailed on by Friends to impart 
ſome f of them to the Public, he concealed 
his Name, not being ſolicitous of the Repu- 
tation they might reflect on their Author: 
The ſame Principle in you ſtill induces you 
not to withdraw the Veil; it having always 
been a Maxim with both him and n | 
Prodeſſe quam conſpici. 15 
Tux Cloud that was gathering over his 
native Country, warned him and his Father 


to ſeek a quiet Retirement. in the new 
f World, 5 


_ — ub * quietas 
3 illic fas R gua reſurgere nova. 


Where, after having ſold a very p lentiful 
Eſtate in Old England, they cond Med a 


large Body of People, and at Sx Expence of 
their whole Patrimony, firſt * eſtabliſh'd the 


Colony of Moſſachuſets-Bay % and afterwards 


other Colonies in New-England, ſo that they 


were in Reality the Fou N DE Rs of that now 


moſt — and moſt 3 * all the 


+ Ao more unpubl TP remain in MS. in jour Hands 
C See the Magnalia HRISTI Americana. 


b 


him all that Leiſure that was wiſh'd for by 
his learned Friends in Europe, for his pub 


lüſhing 
had Reaſon to expect from him. His 

diſtant Abode from London, and his not 

putting his Name to his Writings, made him 
not ſo univerſally known as the Boyles, the 

Tilkins's, or the Oldenburgs of his Days, - 

nor his Name handed down to us with ſuch 

general A 
| other learned Friends, (as he often reviſited 


form'd the Plan of the Royal Society ; and 
had not the Civil Wars _ ly 
they did, Mr. 
1 forereothes learned Men, would have left Eng- 
— e out of Eftcem for the moſt excel- 


5 DEDICATION. be 

Engliſh Settlements, NEWENGLAND, 
of which his Father the Honourable 2 | 
Winthrop, Eſq; the Elder, was the firſt Go- 


vernor. 


Tux Fatigues of this great Undertaking 
took up too much of his Time, to allow 


many curious Pieces which they 


In Concert with theſe and 


pplauſe. 


he was one of thoſe, who firſt 


England) 


ended as 
and Dr. Wilkins with 


Boyle 


* 


——— —— — 
8 ” 
b — 


— 2 4 may appear in Letters 1 Mr ks. Dr. W ilkins, 
8 K. b., Sc. ro Mr, Wunme. 


lent 
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* lent and valuable Governor, 70H 2 I I. - 
THROP the younger, would have retir'd to 
his new-born Colony, and there haveeſtablith'd 
chat Socix TY for promoting Natural Know- 
edge“, which theſe Gentlemen had formed, 
as it were, in Embryo among themſelves; but 
which afterwards receiving the Protection of 
EKing CHARLES II. obtain'd the Style : 
of Ro val, and hath fince done fo much 
Honour to the Britiſh Nations, as to be 
imitated by the ſeveral European Princes, 


Learning. 
Wu x the Royal Society was thus ds, | 
it was his conſtant M to ſhew a peculiar 
Regard to promote the Deſign of its Inſtitu- 
— by ſending over many Specimens of 
the curious natural Productions ' thoſe 
Countries, and by communicating in Writ- 

ing his Remarks upon them; ſome of which 
grace the earlieſt of our Tranſactions: : And 
4 a Letter from Mr. Oldenburg, ritten by 
Order * 1 the Oe: Society, Mr. . inthrop 


3 Whi th not raking 7 ace, bis Father 2 franded the 
College at Cambridge in New-En gland, fnce known by the 

| Name of Harvard-College. 
— . 


Was 


who deſir d to be eſteem d the Patrons of 


DEDICATION. 


was in a particular manner invited to take 
upon him the Charge of being the chief 
Correſp ondent of the Royal Society in” the 
Meß, as Sir Philiberto V. enn was in the | 
W RTE x. 


- 
— * . 510 


100 Sir. hiv imitated the bade of 
your worthy Anceſtor: Your Regard to the 
| Royal Society ſhew'd itſelf from your Youth ; 

you having ſent to England many rare 

Curioſities for the Muſeum of the Royal So- 
ciety, which, although by the Diſingenuity 
of the Pilot they miſs d their Port, and were 

not laid up in the intended Repof tory; are 
ſome of them to be ſeen in a recent Muſeum 


. now at Cambridge. 


Wunx the Injuſtice and amend of a 
deſigning Party in Power among that very 


People, Shue the /INTHROPS have 
always been in the moſt ſtrict Senſe the 


Fathers, the PAR ESG PATRIZ, had 


moſt cruelly driven you from your Pamily : 


— — — 


* Ia a Letter from Mr. Oldenbing, _ 3: 1654. 
and 


5 570A T0 N 


a al Native Soil, to ſeek Juſtice and Secu tity 
in your, natural Rights from the Hands of 
our moſt Gracious 8 vEREIGN; amidſt. the 
Vexation of the greateſt Abuſes, and the 
Hurries of the moſt ſudden Departure, you 
were not unmindful of the Royal Society; for 
ſoon after your being Solent a Fellow, you 
increas d the Riches of their Repoftory with 
above Six hundred curious Specimens,” chiefly | 
in the Mineral Kingdom, accompanied with a 
Lift containing an accurate Account of each 
Particular; thereby ſhewing your great Skill 

in natural Philoſor phy, and at the {ame time 

intimating to England the vaſt Riches which 
lie hidden in the Lap of her principal Daugh- 
ter. Since Mr. Colwall, the Founder. of the 

. Muſeum of the Royal Society, you have been 

the Benefactor who has given the moſt 
numerous Collection; and it is to be hoped £ 
your generous Example will be followed 

by ſome of the preſent Members, by 
which means our Repoſitory may ſoon be- 
come one of the moſt conſpicuous in Eu- 

* 
TER extraordinary Knowledge, you have 


in the deep Myſteries of the men ſecret Her- 


metic 


D E D I Cc 4 7 I 0 N. 0 
metic Science, will always make you. eſtee med 
and courted by learned and good Men ; but 
I forbear to ſay any more, leſt the Trouble 


1 have given you by this long Addreſs 
ſhould be a Treſpaſs upon your Patience; in 


which Caſe I know your Goodneſs will for- | 
give me; and I hope you will be perſuaded, 
that I am upon all . with che 5 
greateſt Sincerity, 


SIR, 
 Dartmouth-ſtreet, Tour oy affeftimate Friend, 
WESTMINSTER, 
Ange 15. 1741. and obliged humble Servant, 


Cromwerr MorTIMes, M. D. 

Secretary to the Royal Soemrr, and 
Fellow of the RovALl Col LE of 
PuysIclans, LONDON. 
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in be Tear 1739. By nn F. R. S. 


The CONTERTE 


read at a — of the Academy of Sciences at St. Peters- 
bourg, Jan.21, 1737. by M Jof. Nic. de LIfle, firſt Prof. 
of Aſtron. and F. R. 8. Tranſlated from the French printed 
at St. Petersbourg, 1737. 4to. By T. S. M. D. F. R. S. 
VIII. Extract of a Letter 74 Monſr de L'Iſle to Mr. Net- 
tleton, containing the actual Menſuration of the Baſis pro- 


Poſad p. 42. Tranſlated from the French by T. S. M. D. 
F. R. S. 


of the Gentlemens Society at Peterborough, 10 C. Morti- 


mer, Secr. R. S. containing bis Obſervations of two Par- 


| helia, or Mock-Suns, ſeen Dec. 30, 7735. and f an Au- 
rora Borealis, Dec. 11, 1735. 


X. Az Obſervation of two Parhelia, or Mock- Suns, ſeen at 


Wittemberg in Saxony, on Dec. 31, 1735. O. S. Jan. 


11, 1736. N. S. by John-Frid. Weidler, P. R. S. &c. 
Tranſlated from the Lath Www T.> ACP F. 8.0. 


Xl. An Obſervation of tw Mock-Suns, ſeen in London, 


Friday, Sept. 17, 1736. by Darn Folkes, Eq, JV. Pr. 
R. F. 


XII. De Ruptura Inteſtini Ilei ex conti ſione externa fine oul. 


nere externe inflifto ex Literis d Chriſtiano Wolfio, Prof. 


 Mathem. Marpurg. Reg. Soc. Lond. & Acad. Reg. Scient. 
Parif. Socio ad Gulielmum Rutty, M. D. Soc. Reg. Lond. 
olim Secret. conſcriptis excerpta Obſervatio. 


XIII. An Account of ſome new Statical Experiments, by J. T. 
Deſaguliers, LL. M. F. R. S. 


XIV. The Apparent Times of the Immerſions and Emer- 


ſions of Jupiter's Satellites, for the Year 1739, computed 


to the Meridian of the Royal Obſervatory at Greenwich, 


| by James Hodgſon, F. R. S. and Maſter of the Royal Ma. 5 
thematical School in Chriſt's Hoſpital, London. 


XV. The Apparent Times of ſuch of the Immerſions and 


Emerſions of Jupiter's Satellites, as are viſible at London, 
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1. A Catalogue of 


652. 


(+) 


the FirTY PLANTS, 
from Chelſea-Garden, preſented to the 
Royal Society by the Company of Apo- 
canes, for the Tear 1735. purſuant to the 
132 of Sir Hans Sloane, Bart. Med. 
Reg. & Soc. Reg. Pref. by Iſaac Rand, 
E Prot F. R. S. Hort. Chel. Præſ 
ac Frælee. Botan. | 


fruftu globoſo. Hort. Elt. I. I. 
Anonis - Americana ſupina, Medica 

ginis facie; ſiliquis latis, planis. 5 
653. Ariftolochia rotunda; flore ex purpura-nigro. 


s 51. A BUTILON Althzodes; flore carne; 


C. B. 307. 


654. Atriplex Halimoides, latifolia, dentata. 
655. Canella alba, cujus Cortex eſt Cortex Mir. 


Tieranus. Officin. Lond. 


Arbor baccifera, lar i lia, aromatica ; ; all 
Viridi, calyculato, racemoſo. Sloan. Hiſt. 
_ Jam. T. 191. f. 2. 

656. Cannabina Cretica, fructifera. T. Cor. 52. 
657. Digitalis Acanthoides, 3 fruteſcens 3 


flore aureo. Hort. Amſt. II. p. 1 


658. Eupatorium Vagina m Salvia follis lon- 
giſſimis, acuminatis ; perfoliatum. Pluk. Phyr. T. 87. 


fig. 6. 


659. Ficoides; folio parvo, anſi . ; purpureis 
floribus, ad — extremitates fere umbellatim na- 
ſcentibus, 

* Ig At 


4 latis. 


1 21 
A n Meſembrianthemun falcatum minimum, 
Sc. Hort. Elth. 288? 
660. Geranium Africanum, arboreſcens ; flore di- 


lute coccineo; Malvæ folio minore. Vide Fort. 
Elth. Tab. 125. f. 152. 


661. Gramen Americanum; Spica echinata; 3 ma- 
joribus locuſtis. Schol. Bot. 


662. Gramen arundinaceum, Halepenſe ; Tragopo- 
gonis folio. D. Bobart. | 


663. Gramen Miliaceum, Americanum, latifolium; 3 


panicula parva, laxa. 


An Gramen Miliaceum Americanum, majus; 
panicula minore. Pluk. Almag. 176? _ 
664. Gramen paniceum ; Spica Amplici lævi. Raii 


Syn. Ed. 2. p. 249. 


665. Gramen paniceum; Spica aſpera. C. B. * 
666. Gramen paniceum; Spica diviſa. C. B. 8. 


667. Gramen paniceum, JEANS 1 3 Spica diviſa, 
nitida. 


668. Helleborus niger hortenſis; flore viridi. 8 B. 


185. 


669. Milleria; amplis Scrophulariz foliis, macu- 


670. Myoſotis hirſuta, minor. T. Inſt. 245. 
671. Nicotiana major, anguſtifolia. C. B. 170. 
672. Nicotiana major, anguſto longoque folio, cau- 


lem fere amplectente. 


673. Nicotiana latifolia majors albo flore. Ex In- 


ſula Tobago. 


674. Nummularia major, lutea. 'C B. 309. 


675. Paſtinaca ſylveſtris, latifolia, Auſtriaca. D. 
Boehaure. 


676. Plyl- 


[3] 
676. Pſyllium anguſtifolium, perenne. 
7 majus, ſupinum. C. B. 191. 
677. Pſyllium majus, erectum, anguſtifolium an- 
nuum. 


678. Pfſyllium Dioſcoridis; vel Indicum; crenatis 
__ folis. C. B. 191. 
679. Pſyllium majus, ee, laifolium, annuum. ö 
ꝓHllium majus, erectum. C. B. 191. 
680. Roſa moſchata; flore pleno. C. B. 482. 
68 1. Roſa rubra plena, ſpinoſiſſima; pedunculo 
muſcoſo. Boerh. Ind. Alt. 252. 
6582. Salicaria; Hyſſopi folio latiore. T. Inft. 253- 
683. Scabioſa; capitulo globoſo; foliis in tenuiſſimas 
lacinias diviſis. C.B. 271. 
684. Scabioſa; capitulo globoſo, ngen C. B. 
270. | 


Scabioſa minor. Matthiol. 


68 5. Scabioſa ; capitulo globoſo, major ; ; acutiore 
folio, tenuiter diſſecto. 


6586. Scabioſa ; ; capitulo globoſo, tenuifolia; pedi- | 
culis florum prelongis. 


An Scabioſa 3 capitula &loboſo, minor C. B. 
270. 


C. B. 270. foliis integris. 

688. Solanum hortenſe; ſinuatis follis; Acinis ſa- 
turate virentibus. 
689. Solanum nigricans, hortenſi ſimile, elatius, Vir- 
ginianum, flore foris purpuraſcente. 

690. Solanum nigricans, hortenſi ſi mile, minore DI 
flore & fructu. Ex. Inſul. Tobago. 


691. Solanum Officinarum; acinis luteis. C. B. 
Ju » 


A 2 692. So- 


687. Scabioſa peregrina, rubra; capitulo oblongo. 
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692. Solanum Officinarum; acinis puniceis. C.B. 
166. 


693. Solanum Americanum, glabrum; acinis pu- 
niceis, majoribus. 


694. Solanum Guineenſe; fructu Ceraſi nigri forma 
& magnitudine. D. Juſſieu. 


695. Teucrium Hiſpanicum; z latiore folio. * 
Inſt. 208. 


696. Thlaſpidium Apulum, bpienum. E Inſt. 
_ 


. Verbena Americana, humilior; Vrtice lon- 
. folio : 3 Spica fere ſimplici, flore albo. 
698. Verbena Americana; Spica multiplici laxa. 


An Verbena Caroliniana; 5 Meli e folio aſpere. 
Hort. Elth. 407 ? 


699. Verbena Luſitanica, latifolia, procerior. 3 
Inſt. 200. | 


700. Verbena pereginaz foliis] Une. Dod. Mem. | 


e 
II. The Caſe of a Lad bitten by a mad Dog; 


communicated in a Leiter from Mr. Ed- 
ward Nourſe, F. R. S. and Chirurgeon to 
St. Bartholomew's Hoſpital, to. Cromwell. 


Mortimer, M. D. Secr. R. F. 


Dear SIR, —_ _ 
Heſuming that. the following Caſe will be accept- 
| ablecto the Society, I beg Leave to communicate 
it through your Hands. Tam &“ 

„„ Tour moſt. obedient Servant, 


Edward Nourſe. 


18 Jan. 1736-7. 
| "F7ephen Bellaſt, aged about Sixteen, ſome time in 
une 1735, was bit by a mad Dog through the 
Nail of his Right Thumb: I was called immediately 
upon the Accident, when I propoſed to make a Li- 
gature above, and to cauterize the wounded Part; but 
that not being complied with, I deſired Mr. Gernumz 
the Apothecary, who was preſcnt, to make up the 
Remedy mentioned by Dampier in our Tranſac- 
tions, No 237 [and 443:] (viz.) Be Lichen ciner. ter- 
reſtris, Piper. nig. aa Zi. f. Puluis. Of this Powder 
he took a Dram, within .an Hour after he was bit ; 
repeated it the next Morning before he ſet out for 
Graveſend; where he was ten Days, and dipt in the 
falt Water every Day; during which Time he re- 
peated the Medicine Night and Morning, and con- 
tinued fo to do for forty Days. This Boy was with- 
x70 Ol 


"7 6 1 | 
out the leaſt Sign of being, affected by the Poiſon, 
till Tueſday laſt the 11th of January 1736. . when 
in the Evening he complained of a Numbneſs in three 
of the Fingers of the Hand that was not bit: On 
Wedneſday Morning he was fick, had great Pain 
acroſs his Stomach,” and in all his Bones ; in the Even- 
ing 1 was ſent for to bleed him, the People about 
him ſuppoſing he had got Cold. When I came, 1 
found him feveriſh, with a hard full Pulſe: I asked 
what Complaints he had! He told me thoſe above- 
mentioned. I inquired what Nouriſhment he had 
taken that Day? the Anſwer was, None, for he could 
not ſwallow ; whereupon I looked into his Mouth, 
L but there was no Inflammation; neither did any thing 
occur to me that could poſſibly produce the Dithculty 
of ſwallowing, he ſaid, he had: I offered him ſome 


_ : — e 5 . 


, 
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H WE Sack-whey in a Baſon, but he ſtarted at the Sight of 
1 it, neither would he ſuffer it to come near him; I 
deten offered him a Spoonful, which I prevailed upon 
aiim to ſwallow: The Moment it was down, he was 
convulſed, and a remarkable Horror appeared in his 
, | 5 Countenance, which was ſucceeded by a profuſe 
- | Sweat all over his Face and Head: He afterwards 
| -- took another Spoonful ; the Conſequence was as be- 
R! fore, but in ſomewhat a higher Degree: I was now 
J 6: cConvinced that this was the Igo 0e, and that it aroſe 
rom his having been bit nineteen Months ago; for 


after the moſt firict Inquiry, it does not appear that 
he has been bit by any Animal ſince; and if he had, 
it is very probable I ſhould have known it, his Maſter 
living next Door to me, and the Boy knowing how 
much Danger we thought him in, when he was bit: 
ll acquainted his Friends with my Apprehenſi ons, and 
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© - defired farther Advice; F upon n Dr. Monro 8 
ent for, who ordered him to be let Blood, a Repeti- 
tion of. the above - mentioned Medicine in a Bolus 
Ho four Hours, and a Clyſter : He was blooded, and 
* the Clyſter was injected; but he was prevailed upon 
to take but one of the Boluſſes. This Night was ſp oy 
with great Inquietude, and without any Sleep: Thur, 
day Morning he was generally convulſed, and had 
© frequent Reachings and Yawnings alternately ; 3 about 
Noon his Mind (which till then continued ſound) left 
him, and he raved and foamed at the Mouth till five 
0 Clock i in the Afternoon; at which Time Nature 
- ſeemed quite ſpent, and he lay very * till Seven, 
when he died. 
* The Poiſon in this Boy, you find, was latent near 
© nineteen Months; which I know the Books mention, 
5 but it never fell within my Obſervation before. 8 
Il do not know whether it be neceſſary to tell you, 
that I cut this Boy for the Stone laſt Summer, about 
a Year after he had been bit; 1 never ſaw a Wound : 


More diſpoſed to heal, and he Was well and abroad in 
| five Weeks. 


Wt. 4. 3 of the Runic Characters 
0 Helſingland, 5% Mr. Andrew Celſius, 


R. S. Suec. Secr. F. R. S. and Proſe for of 
__—_ at Upfal. 


\I 8 well known, that there are Stones found 
in the ſeveral Parts of Sueden, which were 


formerly ſet up as n in Memory of the Dead. 
8 Theſe 
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Theſe Monuments are mark'd with the ancient 


Northern Letters, called Runor (or Runic Cha- 


rafters). But there is one Province of North Sue- 


den, namely Helſingland, where five of thoſe Stones 
occur, which have Characters cut into them, that 


ſeem to differ from the common Ranic. Upon 
tlie Introduction of our modern Letters, thefc 
Runic Characters became ſo little regarded, that 


their Interpretation was loſt even to the Anti- 


quarians of our Country till the Year 1674; when 
my Grandfather Magnus Celſius, then Profeſſor of 


Aftronomy in the Univerſity of Upſa, revived their 
Reading, and drew up the 'olloging Alphabet ef 


them, ranged after the manner of the ee 


7 2 £1 | eg "= 


K V KK HN ＋ 8 DIE 


ſmal 


"There are bun Soc 3 and he Words are 
frequently diſtinguiſh'd either by three Points ſet per- 


pendicularly over one another, or by two at ſome 


Diſtance aſunder. 
Among the ſeveral Alphabets hitherto known, 
it would be a hard Matter to find one like the 


foregoing; if we may not perhaps except the Cha- 
racters of the Perſepolis Inſeriptions, which have 


not as yet been decypher d. For the Letters ge- 
nerally made uſe of ſignify different Sounds, accord- 
ing to their various Shapes: Whereas in this Alpha- 
bet the fame Character often denotes a different 
Sound, according to the Diverſity of its Place and 


Attitude between the two Parallels. Thus a ſtrait 


Stroke, 


2 —— — ͤꝛ—ͤ—y——— —— — 
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Stroke, ſtanding perpendicular to the parallel Lines, 
ſignifies L F, D and S. For when it joins. theſe Pa- 
rallels, it ſig -nifies I; when it reſts on the lower Pa- 
rallel, it ſignifies FE; on the upper, S; and D, when 
it touches neither of them. The ſmall Wedge lean- 
ing to the Right, and placed near the upper Parallel, 
denotes L; in the middle, N; and O, near the lower. 
A Line deſcending from the upper Parallel, and 
making a Curve downward to the left, ſtands for Ks 
the ſame placed contrary wile, from the lower Pa- 
rallel upward, expreſſes R: and ſo of the reſt. 
The Intention of the firſt Inventor of theſe Letters 
ſeems to have been, to form all the Characters of 
ſmall Wedges, ſtrait and crooked Lines, and two 
Points, variouſly placed between the two Parallels. 
For the Wedges may be _ fifteen different Ways: 
Ex. — 


9 =... 11 12 13 14 . 


. ftrair Line may alſo 1 fifteen different Situ- 
1] ations, vix. 
— 9 Jo it 1213 14 * 
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The crooked Lines can likewiſe be varied fourteen 
different ways: vi. 


123 4567 8 9 10 11 12 13 14. 
6671 7 
+ # Ret 306 0 


In fine, the two Points admit twelve Variations: 


"6 xt #3 
®. 6 Cs 


: 6 * 


But as the ancient Sueo- Got hi had but ſixteen Letters 
in their Alphabet, they did not want all theſe Vari- 


ations of the Wedges, Lines, and Points: Wherefore 
they employed fix Variations of the Wedges; of the 


ſtrait Lines, five; of the crooked, three; and bas two. 


of the Points. 


-If we now ſuppoſe theſe Helſ mgic n to 


be older than the common Ruxics, the greateſt Part 
of the common Ryunzcs can eaſily be devived from the 
Helſingics, by adding a perpendicular Line to the 


| ſmall Wedges and Curves; as appears ks the follow- 
ing Examples: 


© 9 A TB L 
4 > | 


5 
. } 
FE I 


But if we ſuppoſe the common Runics to be older, 
and to be derived, as it is very probable, from the 


ancient 


Common Run:cs.. 


Unnau 


Tn) 


ancient Greek and Roman Letters; we muſt, in the 

contrary way, deduce the Helſingic CharaFers from 
the common Runics, by cubtradiing the perpendicular 
Line. 

As a Specimen, I beg Leave to lay before this So- 
ciety a Stone found at Malſtad, a View of which 
is repreſented in Tas. I. I took an exact Copy of it 
in the Year 1725, in Company with my Uncle, the 

Rev. Doctor Olave Celſius, of whom we expect a com- 
plete Account of all theſe Heſſingic Inſcriptions. | 


On the outward Limb Or Border. 


fly er by 1 = 


sbb TINL VAS” ox _ V INUNVAS | 


In the firſt Curvature. 


4 . > VU; 14.14 Lig . 


IN DA FAKL ITI IN DA TUDKT dens 
B 2 we n 


ST IN DINE N NI BRL X TIN 
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pps. 
In the ſecond Dragon. 


— 


q wy l | 12 1 
LXN ASN IN PA HDRASTIV 


In the inner Limb. 


In the ſecond Curyature. 


AR VA * MDI FIS Ur 
In the firſt Snake. 


NAVI x be 


5 TU LFIR VARD 1 LA NTIDISURI \ VI SR. 


In the Heads of the Snakes. 


Een A 


SIN VANU IN NIN BIUM. 
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That 


T9 J 
That is: 5 
Frumunt erected this Stone to Fiſiulfi the Son of 
Briſi: But Briſi was the Son of Lini. But Lini 
vas the Son of Un. But Un was Son of Fah. 
But Fah the Son of Duri. But he (the Son) of 
Barlaf. But he the Jon of Drun: but he (the Son) 
of Lanas : but he (the Son) of Fidraſiv. Frumunt 
the Son of Fiſiulfi made theſe Runic LTetters. 
We have placed this Stone to the North of Bala 
Stone. , Arva was the Mother of Fiſiulfi. Siulfir 
(or Fiſiulfir) was the Governor of this Province. 
His Place of Abode was in Rimbiuam. 


That this Monument was erected ſince Chriſtianity 
began to flouriſh in Sweden, ſufficiently appears by 
the Figure of the Croſs. Moreover, tis probable that 
Fiſiulſi, as the Governor of the Province, was de- 
ſcended of a very noble Family; ſeeing his Genealogy 
is traced ten Generations backward. Now if we ſup- 
poſe Frumunt to have been thirty Years. of Age when: 
he erected this Monument for his Father, and, with 
Sir Iſaac Newton, allow thirty Years for each Gene- 
ration; we ſhall find three hundred and thirty Years 
from the Death of Fiſiulſi to the Birth of Fidraſiv, 
who. is the Stock.of theſe Generations. # 
This Stone is publiſh'd in Monſieur de la Motraye's 
Travels; but with conſiderable Errors in the Windings 
of the Snakes, and in. the Letters, as well as in the: 


Explanation given to them. 


[4 EF” 
i IV. 4 Collio of the Obſervations made 


on the Ecliple of the Moon, on March 1 5. 


1735-6. Which were communicated to the 
Royal Society. 


I. Eclipſe of the Moon. ie by MF. Geo. Graham 
in Fleetſtreet, March 15. 1735- 6. | 


H. M. S. 

10 13 00 The Beinning. 
11 II oo The total Immerſion. 
12 49 oo TheEmerſion. 

13 47 oo The End. 


2 


2. Dr. Halley at Greenwich obſerved, 


1 
The Beginning 12 a7 


The Immerſion 11 09 42 


3. O6. 


[153] 


3. Obſervations on the Lunar Eclipſe of March 15. 
1735 6. made at Mr. Graham's Houſe in Fleet- 
ſtreet, by Mr. Celſius, F. R. F. with a ref! 


ecting 


Teleſcope of eleven Inches, magnifying Sixty - three 


times, and made at Edinburgh. 


Cm. 
Is is 


; 16 


The Shade on the Middle of Kepler. 
Entering the Mare Humorum. 


Entering on Copernicus. 
"pi Middle of Copernicus. 


Copernicus entire. 


Enters on Timocharis. 


Enters on Tycho. 
The Middle of Tycho. 
_ Tyedo entire. 
Enters on Menelaus. 


Plinius. 


40 Enters on Mare Criſium. 
> Mare Criſium entire. 1 
The total Immerſion is about to begin. 

55 Tychois emerged out of the Shade. 


Mare Serenitatis is totally emerged.. 
Mare Criſium is totally emerged. = 


The Eclipſe is nearly ended. 


The Eclipſe is certainly ended. 


[16] 


. 4 Obſervationes babite in Covent-Garden, T4ibus 


Martiis 1735 6. S. V. per D. Bevis, M.D. 


53 47 Saturnus in puncto decuſſationis filo- 
TY rum micrometri. 
7 31 o Hyadumprimusad ꝙ filum 4 tranſit. 
7 31 50 —filum ho- 3 
. rarium 5 R 
. tranſit. NJ Tubo 
7 22 35 —filum 7 » 
Re tranſit. objec- 
7 2 39 Saturnus ite- tum 
rum in fi- 5 inver- 
: lorum con- | tente. 
1 
19 575 Hyadum primus at; n film a tranſit, 
20 427 6 tranſit. 
EE on c tranſit. 
50 oo Diſcus Lunaris horarium filum percurrit 
0 139 minutis ſecundis horariis. 
56 oo lterum 1397. 
ox ©o Iterumque 139“. ä 
09 40 Penumbra tenuis Lunam prope Here. 


lium obnubilare videtur. 


10 10 20 jam valde ſenſibilis. 

10 11 40 Initium defectùs pono. 

10 14 38 Limes umbræ, quantum cenſeo, per Gri- 
10 maldum & Cavalerium tranſit. 

10 19 46 Per Ariftarchum. 

10 15 Umbra Mare Humorum ingreditur. 

10 44 Sinum Noris tegit. 


10 32 44 


Tem- 5 
o Ver. p. M. | 


DI 


([ 17 ] 


44 Luna per Nubes vix cernitur, 
Tychonem umbra dividit. 
Mate Setenitatis attingit. 
Menelaum tangit. 
Nubes atra ſupervenit. 
Diſcedente Nube totum Mare Neckatis 
tectum deprehenditur. 
Denſiſſimæ Nubes Lunam iterum adt- 
munt. 
Umbta Mare Criſiurn tangir. 
Immerguntur Mare Cxiſium & Mare 
fœcundum. 
Totalis Lunæ in Umbram Immerſio. 
Clareſcit jam Limbus Lunz otientalis. 
Fit clarior adiuc. 
Fllamentum ſinceræ Lucis quaſi iſtu 
ocuh reſtituitur. _ 
Nubeculz plurimæ fugaces. 
Limes Luminis attingit Mare Hamo- 
Ws © 
Totum Humorum Mare recuperatur. 
Semitegitur Tycho. 
Retegitur totus. 
Waltherus emergit. 
Multa Nubium caligo din, uti vide: 
tur, duratura. 
Mare fœcundum extra umbram cer· 


18 
26 


nitur. 
Umbra vera deſinit. 
Umbra notha non amplius ſenſibilis. 
1 — 


- 


” "14h } 


In hiſce ** Horologio bonæ notæ pluribus 
retro diebus, etiamque hac ipſa die, per quinque ſolis 
altitudines correſpondentes .debita proſtaphæreſi cor- 
rectas exacto, Tuboque optico ſex pedes longo utebar. 
Circa medium obſcurationis Luna quaſi per Nubecu- 
lum ſubfuſcam conſpiciebatur, ad margines autem can- 
dentis inſtar ferri rubebat. Terminus Lucis & Um- 
bræ — totum n haud e definiebatur. 
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5. Obſervations of + the Moon 5 Eeli ſe, March 15. 

17356. at Yeovil in Somerſetſhire, Latitude 
50 Degrees 52 Minutes, by Mr. John Milner, 
|  CommuBicarea by John Alten, MED: F. K. . — 


N. B. The Clock was firſt adjuſted by the ran 
1 tion Table. 1 


EET ET 
The Begi inning... - 10 VMM 
The Mow Ss A nd then 5 "2& 30 
The Beginning of total GNR . - 
Obſervation 20 * 3 , . a 
The Altitude then was „ 
The Middle Ef ne OT 
The End « of total 0 * 
ration ; 
The Altitude then vas 1 
The Altitude then 1 
The Gontiguation the? 
total Sheen of was 5 
The Duration of the 


whole Eclipſe 
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V. laveſtigationes afiquot ex quibus probe- 


tur Terræ figu am ſecundum Leges attrac- 
rionis in ratione inverſa quadrats diſtantia- 
rum maxime ad Ellipſin accedere debere, 
per Dn. Alexin Clairaut, Reg. Soctet. 
Lond. & Reg. Hient. Lead. Paril, Her. a 


TAB. II. Fre. 75 


1. x principiis mathematicis Philoſophiz natu- 
IL ralis Newtonianz (Corol. 3. Prop. xci. Lib. 
1. X Prop. xIx. Lib. 3.) fi Sphærois Elliptica ex par- 
ticulis conſtans fluidis & homogeneis ſeſe mutuo at- 
trahentibus in ratione invetfa "quadrati diſtantiarum 
circa ſuum axem A à revolvatur, quò columne CE, 
CN, CA, ex quibus conflatur iſta Sphærois, in æqui- 
librio conſtituantur, ficque Sphzroidi ſemper eadem 
habeatur figura, neceſle eſt ut gravitas in ſuperſiciei 
quocumque puncto N, fir in Farione | inverfa radii 
CN. 

Ut igitur ſciamus an Sphzrois e bie proprie- 
tate, nunc quætamus qualem patiatur attractionem 
quodcumque Corpuſculum N, totius Sphæroidis ſe- 
cundum directionem CN; atque ex iſta attractione 
ſubducemus illam vis centrifugæ partem, quæ provenit 
ex rotatione Sphæroidis ſecundum CN agentis, & 


quæramus an vis reſidua ſit ptoportionalis ipſi 


1 
N- 


Ideo quæremus primo. Sequentia problemata z Cumque 
zs nobis ſit animus inventa applicare ad Terræ Sphzroi- 
C 2 5 dem, 
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dem, quam Sphæræ parum diflimilem eſſe apud omnes 


conftat, computa noſtra erunt iis Sphæroidibus ap- 
tanda, quarum axis maximus minorem ſuperat — 
minima quantitate. 


PROBLEMA PRIMUM. ö 


2. Attract ionem 1 inventre, quam Spherois AEa E, 


A Spherd quam parum di Naens exercet in Corpuſeu- 
4455 CORE 7 fe 


14 Solutionem hujus Problematis Ache eſſet 
Corollarium 2um Prop. 91. Princip. Math. Philoſ. 
nat. ex quo diſcas modum inveniendi Sphæroidis cu- 
juſcumque attractionem, ſi ſubſtituas ſcilicet in valore 
generali pro CE quantitatem, quæ infinite param dif- 
ferat ab A C; ſed cum in iſto caſu multo facilius cxadat 
problema, modo ſequenti ſolvemus. 5 
Sit AMD ad Sphæra, cujus radius eſt Ac: quære- 
mus attractionem Spatii orti ex revolutione ADE, 
qusæ attractio attractioni Sphere addita dat quzſitam 
attractionem. 


Ad inveniendam attractionem Spatii ex revolutione 
AN EA DM orti, ſint AC, 7, DE, ar, AP, , ex na- 


turâ Ellipſeos erit NM V 274u—uu; ex natura 
vero circuli AM = 271 ru. — vero ortum ex re- 


volutione NA M crit 7 ar-. lu cum ft, — 


circumferentia, r vero radius. 

Propter parvitatem ipſius N M, particulas omnes 
materiæ iſto in Spatio concluſas habere licebit tanquam 
æqualiter attrahentes corpuſculum in A: quare parvi 
 Bius — attractionem habebis, ſi, ſoliditatem illius per 


at- 


* 


LAS } . — ww 


lis, 4 erit ncgativus, 


[ 4 4 


attractionem in M multiplices, atqui iſta attractio in 


| AP 

M debet . M X AM. Habebis ergo analyticè 
3 * 
2ruviru 7 2 T6. du — 2er (274 


—#uduv u cujus integralis —** 7770 7 25A u Au 40 
eft attractio ſpatii orti ex ecvelnions ANM. Quo | in 


valore fi facias #=2 r, habebis per reductionem Ir ca. 
Unde totius ſpatii AEaC exprimitur attractio, ad- 


dendo poltca 7 c pro totius Sphæræ attractione. Habebis 
2c Ellipſoidis attractionem. 

3. Coroll. Si oblongatum Sphæroidem habere ve- 
ſumma yero attractionis exit 


— Si prædicta Sphzrois loco circularium 


elementorum in P N exſurgentium aliis conſtaret ele- 
mentis, v. gratiã Ellipticis, quæ non magis quam Ellipfis 


AE à circulo diſcreparent, & quibus eadem quæ cir- 

culis P N eſſet ſuperficies, eadem, ut patet, ſemper 
eſſet attractio, quia in iſtis elementis PN, quæcumquc 
vis reſidua eſlet, circulis PM ſublatis, haberetur tan- 


quam conflata ex partibus quæ eandem ac in eam El- 


lipſoidis attractionem haberent, ratione habita par vi- 1 


tatis NM, æquabiliſque quantitatis materiæ. 


LEM M A. Tas. II. Fre. 2; 


5. Sint KL circulus, H centrum circuli, vH per- 
pendicularis in areà circuli, NH vero linea zqualis per- 
pendiculari VH, quæ faciat angulum infinite parvum, 
vel perexiguum cum illa, dico attractionem circuli 


KL in N haberi poſſe abſque errore ſenſibili, tanquam 


attractionem ipſius circuli ! in Y, live; quod idem eſt, 


aliam 


TWI -. 


aliam attractionem ab Bron non diffcrre niſi quae 
tate infinitè minore reſpectu ruſe. quam VN 
minor eſt reſpectu HV. .. 

Quz propoſitio ut demonſtretur, oftendendum eſt, 
duobus corpuſculis ad extremitatem conſtitutis alicujus 
Diametri KL unam efle vim attractivam in N, & aliam 
vim in V, quarum ſumma haberi poteſt eadem. At- 
qui neglecdd computatione ad habendam attractionem 

corporis in K poſiti in corpuſculum N, facile videas 

illud idem futurum eſſe cum attractione in V, cui ad- 
dita foret inſuper parva quantitas, quam ingrederctur 
NV. Similiter etiam videas attraftionem corporis politi 

in L int corpuſculum N eandem fore cum N — 
in V, ſublata eadem parva quantitate. Ideoque ha- 
rumce — attractionum ſumma una & cadem 
lt. 

6. Coroll. Si loco circuli KL elſet certa Elliphis, 

five quædam alia curva linea, quæ diſcreparet quam pa- 
rum a Circulo, ex iifdem argumentis, quæ jam attuli- 


mus art. 4. facile colligitur locum ** fore r 
ſitioni prædictæ. 


THEOREMA Pawn... 
TAB. II. F 6. 3. 


7 sit AEae Elliptica Sphærois, cujus fit Aa axis 
revolutionis: dico quam attractionem hæc Sphærois I 
excrcet in corpuſculum in N poſitum, candem eſſe 1 
cum illa attractione, quam exercet quæcumque Sph - 
rxois cujus eſſet Polus N, axis revolutionis N, axis 
vero ſecundus radius circuli, cui eadem eſſet ſuper- 
ficies ac Ellipſi FG ſectioni Ellipſoidos AE ae per 
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; Planum aliquod perpendiculariter N in FG Dia- 
13 metrum conjugatam ii a. 


Quod 
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Quod nt demonſtremus, imaginemur innumera ele- 
menta KL, quæ ſint parallela ad Ellipſim FG, id ef: 
quæ ſint omnia erecta in ordinatas ad Diametrum. 
Evidens eſt quod Sphærois AEge in eo tantum a 
Sphzroide prædicta diſſidebit, quod in prima omnia 
elementa faciant angulum cum CN ab angulo recto 
diſcrepantem angulo infinite parvo, in ſecunda vero 
Elementa omnia angulum rectum faciant abſque ulls. 
diſcrimine, cum in utraque Sphæroide Elementa ſu- 
perficiem habeant eandem. Atqui ex propoſitione 
præcedenti uniuſcujuſque Elementi KL in N attractio 


quaſi eadem cenſetur in utroque Caſu; quod ſpectat 
vero craſſitiem Elementorum KL, licet ſumere 


Hh pro perpendiculari 4z propter parvitatem anguli 


10H; utriuſque ideo Sphæroidis attractiones totales, 
altera in alterius vicem ſumi poterunt. — 


PROBLEMASECUN DU M. 
8; In venire attractionem Spheroidis AE at in cur- 


puſculum quocumque in puntto N poſitum. 


Sint A C= a, C E , C N 93, CG Diameter con; U- 
Aa 


EY ES, b | CO IDEAL . COR RIO NINE 16D1 * 
gata CN erit (quando a & 6 quamminime inter ſe 


7 


differunt,) oportet ex propoſitione præcedenti quærere ä 
attractionem Sphæroidis, cujus major axis fit 7, minor. 


vero 74, Ive ay = Eo 
| $4 | 


Ad hoc adhibenda eſt formula, quam invenimus 
{Problemate 19) 3.657 da, live 3p F ra (po- 
nendo pr pro c) in locum à vero hac in formula ſub- 

5 1 
7 | 


of » " 88 I * AA y = I 
6 Sm & 0 — * p - . - 
* * * -— > 0 7 


42 ma pro b, a+14 pro r ponas, atque in computo 


contemnas gradus ſecundos magnitudum ꝝ et 22. 
7 Si 


4/4 


(4). 
Si ergo 3 - m in locum « ſufficias, formula præ- 
diQta evadet 2 2 pr —4 prn + pr n, tive 4 pa — 
pan 17 pam; quæ expreſſio eſt quæſitæ attracti- 
onis Sphæroidis in N. 
9. Si ab, tunc habeas 3% +5 pam pro attrac- 
tione in 4, id eſt ad Polum. 
10. Si vero x= n, tunc habeas 32 4 Ahn pro 
attractione ad Aquatorem. 
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THEOREMA SECUNDU M. 
TAB. FIC. 1. 

1 Sit, ut ſupra, A E ae Sphærois, cujus axes inter 
fe differant quamminima quantitate, quam ad ma- 
jorem perſpicuitatem dicam infinitè parvam. Si hæc 

Sphærois concipiatur eſſe ex materia fluida ac homo- 
genea, & rotata circum axem Aa, tempore congruenti, > 
quo zqualis fit columnz CE gravitas, gravitati co- | 
lumaz AC, hoc eſt, ex principiis Newtonianis attrac- 
tio in E, demtã vi centrifugà ſit ad attractionem in A, 
ſicut CA ad CE: dico quod omnes columnz CN, in- 

finite parvo ſecundi ordinis deficiente, æquilibrium cum 

iſtis duabus columnis ſervabunt; id eſt, attractio in N, 
ſablata vi centrifuga ſimplici effeaa ſecundum CN, eſt 
ad attractionem in A, ficut CA ad CN. 
BS. Demonſtrationem eædem ſerventur denomina- 
tiones, quas in propoſitione præcedenti adhibui; 
quæratur primo vis centrifuga in E, quæ conyeniat 

cum Æquilibrio Columnarum CE, C A. 

Propterea ſic dicatur 49 t pam—f: 4 pa þ 

pam: : 1: 1+ n, unde educitur f=5 pam. 

Deinde ad adhibendam gravitatem in N compoſi- 

tam ex attractione, demta vi centrifuga, quærenda eſt 
vis ccntrifuga in N, five, quod idem eſt, in M ſupra 
Sphæram, 
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Sphæram, quia a fe invicem non diſſidere debent niſi 
infinite parvo ſecuudi ordinis, fi ſupponatur DE expri- 
mere vim centrifugam f in E, MN exprimet vim cen- 
crifugam in N, vires enim centrifugæ ſunt ut radii, 
quando eadem ſunt revolutionam tempora, per pro- 
Prictatem vero Ellipſeos fit ut DE: NM:: CE: 
'MP. 

Vis autem centrifuga ki agat ſecundum N x OR 
eam reducere ſecundum N C. NO crit pars reſidua. 
Vis igitur centrifuga in N vel in M eſt ad vim cen- 
trifugam in E vel in D, ficat N O eſt ad DE. Exprẽf- 
ſio adeo vis centrifuge | in N crit 55 TH an, ac conſe 
quenter expreſſio gravitatis eodem erit q n 
Tir phHn -p na, vel 2p4—43 pna+Z pam. 

Nunc ad inveniendam vim centrifugam in N quæ 
ſequitur ex Acquilibrio Columnarum, gravitas in XR 
t oportat ad gravitatem in N, ſicut NC ad AC, gra- 
"0 inAcſt3 7 har 27} 4M, qua expreſſione ductal in 


— five 2 —7n, poſt reductionem evadet 3194 4 


_ pam, & eadem quæ ſupra eſt expreſſio. lade 
= videre licet inter figuram quam obtinere debet Terra 
ex h. ypotheli Newtoniana, et Ellipſoidem non niſi 
infinite diſcrimen eſſe poſſe. Quantitas enim 
DE cum fit 5m pars AC circiter, in præcedenti 
Computatione, contem nuntur tantummodo quantt: 


tates ejuſdem orginis cum T - 8 
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VI. Boran of a Letter From Aden Wil 


liams, M. B. F. R. S. concerning the Vi- 
per- catchers, (mention ] in Ne 443. of 


theſe Tranſactions) and the Efficacy of 0 Oil 
of Olives i in curing the Bite of Vipers. : 


Plymouth, July 2, 1735. 
nan Oliver, i in Preſence of ſeveral Gen- 
tlemen of tlie Faculty of Phyſick, ſuf. 
fer'd himſelf, on June 26, 1735. to be bit by a Fe- 
male Viper; which being enraged, fix d her Fangs in 
the middle Part of his Forc-finger. Blood ſoon iſſued 
out at the Wounds: But that the Poiſon might more 
ſtrongly appear, the ſame Viper immediately bit a 
Pigeon in the Breaſt, which expired in leſs than half 
an Hour. Another Pigeon was alſo bit by the fame 
4 ws which expired alſo, though not fo hw as the 
| Mr. Ou ver immediately complain d of an acute 
Pain in the wounded: Part. It ſoon look d red, then 
became of a livid Colour: His Finger ſwell d to a 
great Size, and he could not bend it. Soon upon this 
his Hand alſo began to ſwell : He complain d of Faint- 


1 


2 2 — 0 


Mae neſs, and Pains flying to his Arm, Shoulder, and Arm- 
i Wat pit. In half an Hour's Time from the Bite, we per- 
i ſuaded him to try his Specifick ; which being applied, 
| BYE and ſtrongly rubbed into the Part affected, procured 
„ him immediate Eaſe. His Pain leſſen'd, his Finger 
9 1 became flexible, his Spirits ſeem'd more chearful : 
. The Specifick being ſeveral times repeated and ap- 
g "0; plied, his Pains gradually diminiſhd. The next Day, 
1 . 2% his Finger and Hand remain d tumefied, but 

195 without 
f i 
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L271 
without Pain: The Skin began to appear yellow, ane 
Puſtles appear d, like, Bladders, on his Finger; which 
being prick d, emitted a ſanious Liquor. In two Days 
time all his Symptoms vaniſh d, and he became per- 
/ vu y ED 
Fune 3o, the Gentlemen of the Faculty met again, 
when we tried ſeveral Experiments on Puppies, Cats, 
and Pigeons; wherein we found the Efficacy of Mr. 
Oliver's Specifick, and gave the Company great Satis- 
faction. I therefore. recommend him to 
Lovers of Natural Philoſophy, and ſuch who ſtudy the 
Benefit of Mankind. I think he deſerves Enconrage- 
ment, that the®Specifick may be more univerſally 


known. I „ 
Ste. Williams, M. B. F. R. S. 
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VII. A Propoſal for the Meaſurement of the 
Earth in Ruſſia, read at a Meeting of the 
Academy of Sciences of St. Petersbourg, 
Jan. 21, 1737. by Mr Joſ. Nic. de Liſle; 
firſt Profeſſor of Aſtronomy, and E. R. S. 
. Tranſlated from the French printed at Ft. 
Petersbourgh, 1737. 4to, By T. S. M. D. 


Ne, or the Exigencies of Geography and 


I Navigation, put Mankind very carly upon the 
JF Enterprize of meaſuring the Earth. For how is it 
poſſible to conſtruct the Charts of cach Kingdom or 
Empire, without ſetting down all the Places in 
- 2 teu 


* 
— 


C x8 1 

che true Diſtances, by the Meaſures made uſe of in 
each Country: Such as were the Stadia of the An- 
cients, and ſuch as are our Miles, Leagues, Werſts, &c. 
And how could different States be compared with one 
another, ſo as to come at the Knowledge of the Spaces 
they ſeverally occupy on the Earth's Surface, without 
knowing the Number of theſe common Meaſures 
contain'd in a Degree, or in the whole Extent of the 
Earth ? - Hence proceeded the twofold Method of de- 
termining the Situation of the different Parts of the 

Earth, ether by their mutual Diſtanees ſet down in 
the Meafures made uſe of in each. Country, or ex- 
prefs'd in Meafures common to all, 5 Degrees, Mi- 
nutes and Seconds, by marking the Longitude ank 
Latitude of each Place. © 

VU pon the firſt Determination of the Magnitude of 
the Earth in Geographical Meaſures, as in Stadia and 
Arabian Miles, the Ancients did not employ any. 
great degree of Exattitude. "They werecontent to ſet 
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if ? | down the Circumference of the Earth; and of its 
15 Parts, in round. Numbers; probably, -becauſe they : 
11 did not expect: te be able to attain much Preciſeneſs a 
4b in a Reſearch of this Nature. But according as their : 
1 Peſires of improving Geography encreaſed, by en- : 
1 84: tering into a Detail of it, they found it neceſſary to n 
1 haue a more exact Knowledge of the Magnitude of 2 
f 4 each Degree, not only in great Meaſures, as in Miles 5 
41 and Leagues, but alſo in Pearches, Toiſes and Feet; | 
oh which could not be done otherwiſe than by Geome-- 9 
i Is wicat Operations and Aſtronomical Obſervations, 
1 more exact, and conſequently more operoſe, than had — 
1 been, or indeed could have been undertaken before. 1 


Bot; 
J hall not enter here upon a detail of the immenſe 
Labours of modern Mathematicians on this Head, as 
thoſe of Fernel in France; of Snellins, Blacu, and 
Muſſchenbroek in Holland; Norwood in England; 
Father Niccioli, and lately Monſignor Bianchini in 
Italy; and the Gentlemen of the Academy of Sci- 
ences in France; to get only the preciſe Magnitude of 
a Degree in the Meaſures of their reſpective Coun- 
tries. But I will anſwer an Objection which might 
be raiſed hereon, vig. That it was needleſs to under- 
take theſe ſame Operations in ſo many different Places, 
ſince the Magnitude of a Degree once determined ix 
the Meaſures of any one Country, may be eaſily re- 
duced to the Meaſures of any other, by thc exat 
Knowledge we now have of the Proportions of mo- 
dern Meaſures. Whence it might be inferr'd, that 
after all the Exactneſs which the Aſtronomers of the 
Royal Academy off Sciences of Paris have obtain d 
by their Eabours, in drawing their Meridian from one Wil 
Sea to the other, it is unneceſſary to enter upon a new = 
Undertaking of the ſame Thing any whiere elſe: = 
ſince, in order to reap the Advantage of that Work. 55 
for the Geography of each particular Country, no- 
thing more is requiſite than exactly to compare the 
Meaſures of thoſe Countries, with thoſe made uſe of 
by the French Aſtronomers in their Operations and 
Calculations. „%% nl | 
Now, taking Nuſſia for the Example, the Geogra- 
phical Meaſures of which are Werſts, divided each into 
100 Sagenes, and each Sagene ſuppoſed to be exactly. 
 feven Feet Engliſh; this Relation once known, as alſo 
the exact Relation of the Engliſh to the French Foot, 
er to the Toiſe of ſix Feet, which the French Aſtro- 
— nomess 
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nomers employ d in their Meaſurements, and of which 


they found a Degree of a great Circle contain d 


57060; what more is requiſite for concluding that a 


what remains towards the Perfection of the Geogra- 
phy of Ruſſia, in the moſt minute Detail that can be 
cnter'd upon, but to employ this Meaſure of Merſts, 


Sagenes, and Englq Feet, (if 20 pleaſe) in actual 


Meaſurements; and to conſtruct the Charts by the 


moſt exact Methods of Geometry; taking care to ſet 


them down right, as to their true Bearings, and to 
tegulate them by the moſt exact Aſtronomical Obſer- 


vations of Longitude and Latitude that can poſſibly be 


made. 


It muſt be confeſ d, we ſhould be very happy, if in 


the Geography of Raſſia we were arrived at this, 


Pitch; not only in the general Map, but likewiſe in 


that of any particular Diſtrict whatlocycr, the neareſt 
and of moſt Concern to us. But beſides that we are 


as yet far from pretending to this 31 will now make 


appeat that it is not poſſible to attain it, without un- 


dertaking an equal, and even a greater Work than all. 
that has been hitherto done in France and elſewhere, 
towards the Meaſurement of the Earth. I am myſelf 
affrighted at the very Thought of what I propoſe, and 
am under Apprehenſions that it will give the ſame 
Pain to thoſe of the Company, who know, as well as 
I, the prodigious Labour in which this Work muſt 


engage the Undertakers. But what is not a Perſon 
capable of undertaking. for the Glory and Intereſt of 
her Imperial Majeſty, when excited by the Benefits 
ſhe heaps on the Academy, and by the ſingular 
Protection her Miniſters grant to this Body 2 the 

Sciences 


— 


9 
* 
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Sciences therein cultivated! Sufficient Motives fos 


undertaking Matters of the utmoſt Difficulty. 
Whenl1 faid above, that an exact Knowledge of the 
Magnitude of a Degree of the Earth in any known 
Meaſures of one Country was ſufficient for conſtruct- 
ing exact Charts of all other Countries, only having 
a Regard to the different Proportion of the Mea 
ſures; that is to be. underſtood upon a Suppoſition of 
the Earth's being perfectly ſpherical : ſeeing it is well 
known, that in a Sphere the Degrees of all the great 
Circles are every where equal; and that we likewiſe 
know, in a Sphere, the Proportion of the Degrees of 
the ſmall Circles to their great Parallels, according to 
their Diſtance from them. 

But if the Earth be not perfectly ſpherical, the Caſe 
is quite alter d: All the Degrees of the great Circles 
will not be equal to one another; and thoſe of the 
ſmall Circles, taken at a certain Diſtance from their 
parallel great Circles, will not have the ſame Relation 
that the Degrees of the ſmall Circles, taken at the 
fame Diſtance,” would have on a Sphere. In all this 
there might poſſibly ariſe an infinite Variety, accord- 
ing to the Figure the Earth might have; and as it is 
not yet decided what is the Earth's true Figure, and 
that there is no better Method of aſcertaining it than 
by Obſervations made in ſo great an Extent as that of 
Ruſſia : For theſe Reaſons I have advanced, that the 
Perfection of the Geography of Ruſſia ſtands in need 
of this great Undertaking; which, beſides the Uſeful- 
neſs of it, will acquire much Honour to the Academy 
of Petersbourg ; if that Body can, by means of this 
** contribute towards the * g the celebrated 
; Denon 
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| Queſtion of the -Barth's Figure. But before I enter 
into a Detail of the great Advantages of this Reſcarch, 


and the Nature of the Operations I propoſe, it is ne- 


ceſſary to explain in what Manner I mean that the 
' Queſtion of the Earth's Fi igurc and Magnitude is not 


yet decided. 
There have been ſome who have long ſince ſuſpected, 


and even thought they were furniſhed with Proofs of the 


Earth's not being g cxaQtly ſpherical. There entirely ab- 


ſtract from the Uͤnevenneſſes of its Surface, which arc 
not ſenſible In regard of the Earth's whole Bulk; ſeeing 
the Tops of the higheſt Mountains, and thoſe even 
few in Number, are ſcarce morethan aLeague aboye the 
Level of the Seas. Wherefore, I ſuppoſe the Earth to 


be bounded by a Curve Surface, ſuch as it would be by 


the Level of the Sea carried quite over all the Earth. 
Tis in this Manner, the Earth being conſider'd as 
coverd with a Fluid, that Sir Iſaac Newton, in the 
firſt Edition of his Principia, publiſh'd in 1686, has 


demonſtrated, that ſuppoſing this Fluid homogeneous, 


and the Earth to have been at reſt at the Time of its 
Creation, it muſt have aſſumed the Figure of a perfect 


Sphere: But afterwards, ſuppoſing it to have a Mo- 


tion on its Axis, as is well known it has in 24 Hours; 
this ſpherical Figure muſt have been changed into that 
P at its Poles, in which the De- 
grees on the Meridian muſt be greater drawing near 
the Poles, than near the Equator. 
_." Iſaac confirms this Hypotheſis of the Earth's 


of a Spheroid, dame 


Figure, by Obſervations of the Diminution of the 
fimple Pendulum upon approaching the Equator: To 
which Dr. Pound adds the Analogy the Earth has with 


ſome of the other Planets, as Jupiter, which ſome- 


times 
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lon er at the Poles. 


confirms by the late Monſ. Caſſini, in the Obſctva-. 
tions of the Meridian of Paris. For in 1701, having 


found, upon comparing more than eight Degrees, 
which this Meridian contains from Sea to Sea, that 
ns WO IIS, Tas hes from. 60 tg. 


Frider. * Oy: 4to. (pag. 54. cum fig.) 


£:43'1 


it makes its Revolution. 


tain d by Mr. Huygens, though with ſome ſmall Dif- 
fererice.” But in 1691, Mr. Eiſenſthmid * having 
compared the Meaſufements of the Earth made in dif- 
ferent Latitudes, as that of Father Riccioli in Italy, 


of Mr. Pirart in France, and of Snellins in Hil. 
land ; and having found that the D 


the contrary of what follows from the Earth's Figure 


ſuppoſed by Sir Iſaac and Huygens) Mr. Eiſen- 


ſehmed was | thereupon of Opinion, | that the Earth Was 


his Opinion of Mr. Eiſenſchmid was afterward 


carried on theſe Operations to the Pyrenzat Moun- 


tains, which is a Space of above ſeven Degrees and a 
half, he found, that as he adyanced to the South theſc 


Degrees encreaſed 18 Part, or 72 Toiſes each De- 
gree. 


Since the Meridian of Paris was, in 1718 carried 
on Northward to the Sea, Monſ. Caffmi, the Son, 


eben * is Eliptted-sphe- 
roide; ubi una exhibetur ejus magnitudo per ſingulas dimenſiones, con- 
ſenſu omnium Obſervationum comprobata. Argentorati, apud Joh. 


* Jo. Calp. Eiſenſchepidii Diatribe de 


E — 


:imes appears oval, its leaſt Axis being that about which 
This. Opinion of Sit 1/azc has likewife been main- 


und th: egree, which re- 
ſulted from thoſe different Meaſurements, continued to 
grow leſs in drawing nearer the Poles, (which i is quite 


t 34 1 
62 Toiſes each Degree; as may be ſeen in the large 
Treatiſe publiſh's in a ſeparate Volume, as a Sequel 
to the 8 of the Royal Academy of Sriences of 
Paris for the Year 4718. Theſe Reaſons did not 
binder Sir Lſauc from perſiſting in his firſt Opinion of 
the Figure of the Earth flatted at the Poles, as appears 
in the 2d and 3d Editions of his Principia, publiſh'd 
in 1713 and 1726; And tis very ſurprizing, that by 
wh very, Figure of the Earth he demonſttates a certain 
Motion it has, 40 explain in the 'Copernices. — 
the Preceſſion of the Equinox es, or the apparent Mo- 
tion of the fixt Stars in Longitude. Sir Iſaae finds 
the a, ch of the Degrees on the Meridian, in fo 
little an Extent as that of Frauae, not ſenkible'<nous 5 
to be poſlibly determin'd by immediate Ob! vations ; 
and he is of Opinion, that e ought more to rely on 
the Obſeryations of the ſimple Pendulum, and on the 
bdther Principles which * has built pon, to conclude 
the Earth. flatted at the Poles. 13 
In 1729, Monſ. Mairan wremptcd to codduride; the 
two different Hypotheſes: of Sir Iſauc and M. Cafſoni, 
by imagining that the, Earth, at its Crration, being 
without Motion, was of a much more oblong Fi 
than that which Cafſms thinks it has at prefent 3 10 
that ĩt * have been reduced to that which it 
now has, by the diurnal Motion on its Axis, &. 
But Dr. Dela wuliers, who is of: Sir Iſaucs Opinion, 
has made appcar, in the Philoſophical Tranſactions 
for 1725, Ne 388. that Mr. Mairans Suppoſition 
is contrary to the Laws of Motion; and has moreover 
propoſed ſeveral conſiderable Donbts on the Obſerva- 
tions and Suppoſitions cmploy'd by M. Caſſini in his 
Determination of the Earth s Figure. | in 1718. 1 
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. Parallel of Paris, à Space neatly of the fame Mag- 


Degrees, fince that on the Meridian is about eight 


the Earth, this Space 


nutes and half of. the Parallel more than in che Hy ypo- 


theſis of the Earth's being ſphericab; which appear dire 
me conſiderable eno 


PSY 


Ap ſoogr 35-the; Meridian of Paris Rad 8 
tended. from one Sea to the other, and M. Caſn had 


thence deduced a Confirmation of the Syſtem of the 


Farth's being longer at the Poles; I 3 a new. 
Method. of deciding the Queſtion; by the Obſervatiors . 


of the Degrees of the Parallel compared with thoſe of 
the Meridian. 


For that Purpoſe I eonſidet's, that as the Dees 


of the Meridian and thoſe of the Parallel, at the —4 


Elevation of the Pole, had different Relatioll, accord: - 


ing to the different Figures afcribed to the Earth; no- 
thing 


theſis. was the true one, than co determine this Nele 


more was r 


equiſite for concluding which Hypo- 


tion 5 immediate Obſervation. 
ving ſuppoſed, that there had been obfiryed:s on 


nitude with that · om the Meridian, that is, of about 13 


Degrees; I found by an exact Calculation, that 
according to the Figure which M. Cain has given to 
ought to contain thirteen” Mi. 


ugh to be able to decide betwWecn 
theſe two Hypotheſes, and by a ſtronger Reafon be- 
tween the Hy potſieſes of Newton and Calſini 3::fre- 

ing. the Difference ought ta be ſtill more er 
than that now ſpecifie t. 


L concluded; at leaſt, that, independent of we Figure 


of the whole Earth, which could not be determined 


by the ſole Obſery ations made in France, without 
making Suppoſitions, and admitting Principles, whicls | 


arc ſtill liable to be conteſted; it would be of great Conſe- 


E EE quence 


b 1 I: | 233 
11 7 5 U 36 1* 
| _ | quence towards cbnfiruQng exact Charts of the King · 
11 dom, to aſcertain this Relation by Obſervations, which 
1 confiſted only in forming Triangles along the Parallel 
14 of Paris, and obſerving at the two Ends the Diffe- 
1 _- rence of the Meridians, by the moſt exact Methods. © © 
mu The Difference, which I have now mention d, 
WA ſcem d to me to be fo conſiderable, that I was in hopes 
1]  "_— of being able to determine it by Means only of two 
| | \_ Places within Sight of one another, and fituate to the 
ö 9 i | Eaſt and Welt; 3 provided their Difference of Longi- ; 
1 tude were accurately obſerved, independently of 
1 Aſtronomical Obſervations, by means of lighted Fires; 
1 after the Manner that M. Picart put in Practice in 
1 Denmark, for determining the Difference of Longi- 
1 tude of the Aſtronomical Tower at Co openhagen and 
£1308 of Uraniburg in the Ifle of Huen. With this In- 
11.8 tent, in the Month of April 1720, I went ſome. 
1] Diſtance from Paris Southward, 8 the Places which 
+14 "8 1 judged moſt proper for my Purpoſe; but my Deſign 
"It 5 8 was not then executed, for want of Aſſiſtance, and for 
i { other Reaſons, whick 1 ſhall pals in Silence. 
. | Since that Time, I faw with Pleaſure, that the Mar- 
4+ _ quis Poſens had hit upon the ſame Thought with me; 
12 | as may be ſeen in his Letter to the Abbot Grandi, 
2173 dated in November 1724. 
on _ The Deciſion of this famous Queſtion of the Earth's 
"43 18 Figure had ſtop d there, when in the Year 1733, the 
101 Miniſter of France having thought it neceſſary to con- 
E141 ſtruct an exact Map of the whole Kingdom; and be- 
N 1 ing inform'd, that the Work could not be better car- 
BER ried on than by the Aſtronomers of the Royal Ace- 
14 An of Sciences, 2 to M. Cafinz on that Head: ; 
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who. was of TR that; in order to execute it with 
the utmoſt Exactitude, the fame Method ought to be 
employ'd as for the Meridian, by taking through the 
whole Extent of the Kingdom, 1 1. link d to- 
gether by means of Objects ſeen ſucceſſively one from 
another, &c. This Project of making .a Map of 
France by ſuch Triangles, had been already offer d to 
Monſ. Colbert by Monſ. Picart in 16$1, but was not 
then executed. However, M. Calſini propoſed, that 
theſe Triangles ſhould be begun in a Direction perpen- 
dicular to the Meridian; in order to render theſe 
Operations of Service towards the Deciſion of the 
Earth's Figure, purſuant to the Method which I ſpoke 
of above: And M. Caſſini, having in Perſon under- 
taken theſe Operations, and having carried them that 
ſame Year, 1 * 3. from Paris to St. Malo, whoſe 
Longitude from Paris M. Picart had obſerved in 
168 1; the Relations of the Degrees on the Meridian 
and Parallel were found to be ſuch as were required 
in the Hypotheſis of the Earth lengthen d at the Poles, 
and even more lengthen d than Caſſini had determin'd 


in 1718. For inſtead of the Diminution of a fixtietk 


Part for each Degree of the Parallel, which I had 
found according to the Earth's Figure, as determined 
by Caſſini in 1 1718, he deduced from his Operations 
in 1733, 4 Diminution of the 36th Part of each 
„ 

True it is, that M. ca in the — he gave 
of this Determination at the publick Meeting of No- 
vember 14, 1733, does not give it as entirely ſure; 
becauſe the Longitude of i. Malo, with regard to 
Paris, was collected but from one Obſervation only 
of Jupiter's firſt Satellite, wherein there may _ 
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de ſome Error © Bur ab left N. Caffni 


Opinion: of the Earth's being 
This we are likely/to have a better Cettitudde of here- 
after, feeing 
the Parallel of Puris, is Ee 
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otlier young Marhematician . 
im tllis ſort of Werk.. 


——— — —— — — 


the ſame Academy ar. Meſſreurs de Maupertuit, 


. 


i Rems ends, 

that there is à very confiderable Dimination in the 
Degrees of * Parallel of Paris, whieh confirms his 
longeſt at the Poles. 


we #c'mfomrd{ that this · Meaſurement 
artying on in France by 
Mi Caſſinis Sons, M. Meraldi's Nez ew, and ſeveral 


4 inftrtted by M: Cain 


have already laid, that al ek Optratioits per- 
form in France; for the Figure and Magnitude of 
the Earth, could not ſerve to determine the Earth's 
Figure out of France, without the Aſſiſtance of cer- 


tain Hypotheſes; unless tlie ſame ching were under 
taken and. carried on. in the other R 

Barth; mere Northern and 
1 is upon. this Conſideration, that the Royal Ac. 


egions- of the 
Southern than Frante. 


my. of Sciences took: 


up the Neſolution of ſending 


— Aſtronemers to make the like Obſervations as 
near the Equ 


ator and) the Poles as p 1 which-are 


the :Phaccs/ where the difference of the Degrees on 


the Meridian ought to be che greatelt, according to the 


different Hypotheſes. 

In the Month of April 173 5, ſet out from Prives 
ee Mathematicians and Aſtronomers of tlie Aci- 
demy, viz. Meſſicurs Godin, Bougher, and-De la 
Condamine, for the Province of arto, which: i is the 
moſt Northern part of Pera in Ame ia; in ordert 
to · obſerve, juſt under the Equinoctial Eine, the Mag: 
vitude pf ſome Degrees of the Meridian and Equator. 

' Ast0the -othet Mathematicians and Aſtronomers of 


Camus, 


[ 59 = RY . 
Camus, chert the Son, and Monnier the Son, who 
have been ſent o the North, try departed. from 
france in April of laſt Year 1736, with Mr. Ce/fius, 
Proſeſſer of Aſtronomy ar Upſal, "Who: accompanied 
them to. Ty , 3s far as the Bottom of the Gulph'of 
Bot buia, here they x gh meaſure abòbut à Degree 
on the Meridian at its croſſingthe Polar Circle. But as, 
by the laſt News 1 received from them, they had not 
finiſh'd their Operations, tis not yet Hevn whether 
the Magnitude of the Degree meat by them, fa- 
- yours the Opinion of M. Cafſins, or that of Sir 1f; (aac 
Neulax. "Atl we know is, that they have found the 
length of tlie ſimple Pendulum favonrable to the 
latter, that bY longer under the Polar Circle than fat- 
ther South. 'M' V. Brother De 44 Croyert, had already 
found the ſame Thing: For being at Archangel in 
1728, he there obſetved, in the moſt exact Manner 
he poſlibly could, the Length of the ſimple Pendulum, 
which he found to be 2 ; Parts of a Line longer than 
at Paris. | hor DO OT. 
We a are likewile informed by A other Aftrono- 
mers gone to Pers, that in Mel Wiy towatds the 
Equator, being” at &. Domingo, in the Latitude of 
18 Degrees 37 Minutes, they t ere found the Pendu- 
lum kuren * to be about two Lines fhorter 


se 


3 909 


21 his Alkercans: And yet © 44%, Jhow I 
haye already mentioned, pretends, that this ſhocten- 
ing of the Pendulum in drawing nearer the Equator, 
4 in one Scnſe entirely independent of the Earth's 
igure. 


Thus 


£46] 


Thus it appears from the foregoing Account, that 
the Queſtion concerning the Earth's Figure is not et 
at an end. Nay, tis not impoſſible, that after finiſh- 
ing all the Obſervations which arc actually making, 
new. Difficulties may ariſe, and. new Objedtions be 
ſtarted, that may er its being entirely decided. 
However, all this Work cannot fail giving great Light 
to this important Queſtion, and procuring conſider- 
able Advantages to 3cography, ben aud na- 
tural Philoſophy. 3 
Tis with this View, and particularly to render ſuch 
important Service to the Geography of Ruſſia, that 1 
think it neceſſary to undertake a Work of that Nature 
in Ruſſia; towards executing which we have great 
Advantages, which the qther Nations have not. One 
of the principal of theſe Advantag es is the great Extent 
of Raſſia every way. Fot were che Meridian of the Im- 
perial Obſervatory of Petersbourg to be determined, 
it might be carried to between 22 and 23 Degrees; 
which i is a fourth Part of the Diſtance from the Pole 
N to the Equator. The Meridians of Moſco and Aſtra- 
ws can are not of le Extent; and conſequently we 
might, by the Meaſurement of ſome one of theſe 
Meridians, determine more exactly than could have 
hitherto been done, the Inequality that ſubſiſts between 
the Degrees of the Meridian. 
his is what the great Caſſini wiſh d, when, alter 
. having, in the Year 1701, determined this Ine equality 
by the extent of ſeven Degrees obſerved in France, 


W 


5 
5 
5 
a 
; 
: 
; 
: 
: 
| 
: 
> 


——— = 4 * , 2 bo by - 
_— . 2 


— — — ——— 
— „„ 7 
1 


a 


— Fe 


by. as has been mention'd above, he ſays, that this Fact 
11 might be verified by Meaſurations of greater Extent, 
11 5 other Princes of the Farth did contribute as 
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much as the King of France towards the perfe@ting 


of Sciences. 


M. Caſſini was then ignorant of the Views which 
Peter the Great had formed in the Eſtabliſhment of 
the Academy of Sciences at Peters, 3 nor could 
he then foreſee that her preſent Imperial Majeſty, 
who now ſo gloriouſly governs in the Empire of 
Ruſſia, was deſtined not only to purſue the Defigns 
projected by that great Monarch, but alſo to ripen 
them to Perfection, by granting ſuch Succours and 
Aſliſtances for the promotion of Science, as were 
never yet afforded from any of the greateſt Princes 
of the Earth. 1 

In the great Extent which mig ght be given to ) the 
Meridian of Perersbourg, as aboveſaid, chere would 
be the Advantage of knowing, by Operations link d 
together, or uninterrupted, the Magnitude of ſome 
Degrees equal to thoſe which have been meaſured in 
France, and to that which the French Aſtronomers 
have meaſured in Sweden; and not only all the De- 
grees between the two, which the French Aſtrono- 
mers have not had in their Power to obſerve, but alſo 
ſome Degrees farther Northward than that meaſured 
by them in S een. 
As the Exigencies of Geography require the Tri- 
angles, taken for the Determination of the Meridian, 
to be continued on every Side, and principally in 
Directions perpendicular to the Meridian, or accord- 
ing to the Parallels; with how great EBxattitude may 
we not then determine the Proportion of the De- 
grees on the Parallels to thoſe on the Meridian, by 
means of the vaſt Extent of the Ruſſian Empire, 
which on its Weſtern. Side extending as far as all the 
Dominions of Europe from the moſt Northern is 
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PO arc ſeen py from each other, and arc not 


1 * 
the ok Saulen, has no othiets Bonds 26:this Eaft 
than the Eaſt itſelf, if I may be indulged: the Expreſ- 
on ſeeing its Extent that Way contains rat half 


N I rd Bo 
Another great Advantage to be obtain'd. by the h 
Wock 1 now to be made in Ruſte, is, That, 
we coming after others, ſhall reap: the Benefit of all 
their Knowledge and Experience in the like kind of 
Meaſurements: Whence we may expect to ſucceed 
and execute it better than could have been dane elſe- 
where, by applying timely Remedies againſt the Diff 
culties that occurt d in other Places. 
Theſe Operations are to be founded on a Baſis of 
the greateſt Length poſlible 3 which muſt be actually 
mcaſured, and with the- greateſt Exactneſs that may 
be; as it is to ſerve for a f my rg to the Meaſure- 
ment of all the Triangles. And in this Point too we 
have a very great Conveniency near Petersbourg, fee- 
ing on the Ice here we may meaſute out a Baſis, 
greater than has been hitherto taken, namely, from 
the Coaſt of Ingria about Peterbof, to the Coaſt of 
Finland toward Syferbeck. There is not leſs than 
20 Werſts Diſtanc: between theſe two Extremities, 
and this great Diſtance may be meaſured very exactly, 
this Year eſpecially, that the Ice is very even. More- 
over, as this Baſis is ſituate between the Iſle of Cron- 
fad and Peterslourg, in a Direction nearly perpen 
dicular to the Diſtance from Petersbourg to Cru 
fad; there can be no better Method for inferring 
thence, by exact Obſervation of the Angles taken at 
the Extremities of this Baſis, the Diſtance from the 
Centre of the Imperial Obſervatory to the Stceple of 
the new Church of Cronffad; which two Objects 


leſs 


nl 


lefs than ze Werd aſander : And this Diſtance once 
known'cxatly, will-ferye as a Foundation fot all tlie 
Triangles that are to be taken; of which each of the 
Sides may have*not leſs than from 30 to 40'Werts; 
according as we ſhall find Objects advaitageoully firuate 
for that Purpoſe; - We have, to begin wich, the Moun- 
tain of Doxdethof, which; with- the Imperial Obſcr- 
vatory, and the Stecple of Cyonſtad Church, 'forms | 
one of the moſt convenient ae. gd ien 17 
the Subject we propoſe. - E: 
In taking Obſervations at theſe e Nals, 4 
mall ſce if we can diſcover otliers of the fame advan 
tageous Situation; but when no remarkable. Objects 
are found of the Situation and Diſtance ſought for; 
they muſt be erected on purpoſe, in the fame manner 
as was of neceſſity done in other Countries: And 
this may be done here with more Eaſe, ſecing, in 
Places where the Woods intercept our Sight, -ſmalt 
Towers may be raiſed, at very little Expence, out of 
theſe fame Woods, with 8 placed on them, 
which may be ſeen as far as may be ion: In open 
Places, — conſequently Wood is not ſo dann 
Signal alone, without — will ſufice. 
The moſt neceffary Inſtruments for executing this 
Undertaking, are; beſides the ordinary Aſtronomical 
Inſtruments, a common Quadrant of between two 
aud three Feet Radius, for obſerving the Angles of 
the Friangles that ſhall be taken; and a Prem of a 
Circle of the greateſt Radius that ean be convenient- 
ly had, for obferving the Arches of the Heavens cor- 
reſponding with the Diſtances meaſured on the Earth. 
I fay, the Quadrant: ought not to have a Radius of 
more than between two —_ three Feet: For if it be 
Ls F 2 4 bigger, 
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bigger, it cannot for the moſt part be made uſe of in 


Steeples and other Places of conſiderable Height, 


where tis requiſite to obſerve ; but alſo if it be leſs 


than two Feet, it will not give the Value of the Angles 


with ſufficient Exactneſs. AC 1: = 
As to the other Inſtrument for Siering * 4 


of the Heavens, its Radius ought not to be leſs than 
from twelve to fifteen Feet : but 'tis not neceſlary that 
it ſhould contain a large Portion of a Circle. 'Tis 
only requiſite to have this Portion ſomewhat larger 


than 7. Arch of the Heavens intended to be mea- 


ſured. Thus, as the Meridians, which may be traced 
In Ruſſia, can be extended but between 22 and 23 
Degrees, as already mention'd, it will ſuffice, that the 


Inſtrument employ'd therein be a Portion of a Circle 
of 30 Degrees. 

NM. Picert, for his firſt Operation, got an 
a Circle made of 18 Degrees and of 10 Feet Radius, 


with which he thought himſelf ſure within two or 


three Seconds: And no other Inſtrument was made 
uſe of in the chief Obſervations for the Meridian of 
Paris. The Aſtronomers who are gone to America, 
carried with them an Inſtrument of twelve Feet Ra- 
dius, and of a Portion of a Circle of | 39. Degrees. 
But thoſe come to Sweden, contented themfelves with 
a Portion of a Circle of five 2 Degrees, and nine Feet 


Radius: But this Inſtrument, made by Mr. George 
Graham, a very able Engliſh Mechanician, is by its 
Conſtruction ſo exact, that the Aſtronomers who have 


uſed it, think themſelves fure to two Seconds. The 
one we want for the Obſervations in Ru//ia ought to 
be made by the ſame Artft, and of the fame: Con- 
firuction. „ 6 1 jt, T9798 

. Tis 
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Tis with ſuch an Inſtrument that Mr. Bradley, 4 
celebrated Engliſb Aſtronomer, has diſcover'd, in the 
Meridian Altitudes of ſome furt Stars, certain conſtant 
and annual Variations, which do not proceed either 
from the Variation of the Refractions, or from the Pa- 
rallax of theſe Stars, or, in fine, from any Nutation or 
 Wavering of the Earth's Axis; but which he accounts 
for by the ſucceſſive Motion of Light. 7 
Whatever be the Cauſe of theſe Variations, (which 
Cauſe, as well as its Effect, are not as yet, perhaps, 
entirely cleared up), as they may poſſibly happen in 
the Space of Time requiſite to be ſpent in making 
the R for the Meridian, or in paſſing from 
one End of the Meridian to the other; it is neceſſary, 

with the ſame Inſtrument, or ſuch another, that is 
of pretty ncar the ſame Exadtneſs, to examine the 
Variations of the Stars made uſe of: Wherefore it 
would be of conſiderable Advantage, not only for 
the Obſervations of the Meaſurement of the Earth, 
but al ſo for all the other principal Reſearches in Aſtro- 
nomy, to have Orders given for procuring two mural 
Quadrants of Mr. Graham's Make, and of the ſame 
Conſtruction, as I have already ſpecified; for which 
there are Walls already raiſed at the Imperial Obſer- 
yatory, in the Plane of the Meridian. 

With theſe two Quadrants, which might be of 
ſeven Feet Radius, and the moveable Teleſcope nine 
or ten Feet long, we ſhould be in a Condition to make 
Obſervations of the utmoſt Accuracy, ſuch as the pre- 
ſent State of Aſtronomy requires. 

Beſides theſe Inſtruments now mention'd, which 
are of abſolute Neceſſity to a ſolid EQabliſhment of 
Aſtronomy and Geography in this Country, there are 
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ſtill ſome other ſmaller Inſtruments, that may be of 
great / ſe in the Operations I propoſe, or may ſerve 
to make other curious and uſeful Obſervations a the 
ſame time chat thoſe for the Meaſurement of the E 
are m 
When che Sides of the Triangles, cules foe 1 mes- 
ausge Earth, terminate at very elevated Places, as 
on the Tops of the higheſt Mountains, it is neceſſary 
to reduce theſe Triangles to What they would be, had 
they been obſerved in horizontal Planes ſituate upon 
a Level with the Sea. Fot this Purpoſe, we muſt 
know the Height of the Mountains above the Sea's 
Level, which cannot always be determined geome- 
trically, or would at leaſt be too tedious to perform: 
Wherefore, in the Meridian of Paris, which crofs'd 
very high Mountains, M. Caſſini was of Opinion, tha 
he 3 to fix their Height by a ſhorter Method, 
which is that of the Height of the ſimple Barometer, 
obſerved on the Top of each Mountain, and com- 
pared with that obſerved at the fame time in another 
Place, whoſe Elevation above the Sea's Level was 
known. But as that Method ſuppoſes theKnowledge 
of the Pro which the different Fallings of the 
Mercury keep with the different Heights to which 
the Barometer is carricd ; and as natural Philoſophers 
are not as yet entirely agreed on this Head, for want 
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a of Obſervations of ſufficient Ac : Thence it 
wmuappen d, that Dr. Deſaguliers, making appear that 


Mr. Caſſini has not employ d the moſt exact Propor- 

tion, found Reaſons for correcting, or at leaſt for 
doubting, of ſome of M. Caffnz's Calculations. Thus 
it muſt be by the Aſſiſtance of new Experiments, bet- 
ter bean than thoſe hitherto made, — pur 
: vant” 


Tea 3 
| F uant to a Theory entirely agreeing witk theſe Experi- 
ments, that this Method may be employ'd with Cer. 
tainty, for determining the Height of Mountains by 
the Barometer, and reducing the Angles obſerved from 
the Tops of theſe high Places, to What they would 
be, if they had been obſerved on a Plane horizon- 
tal with the Level of the Sea. Now theſe new Ob- 
ſervations can be made on our Way in tracing the 
Meridian; and for that Purpoſe I have begun to 
conſtruct compound Barometers, Which, by their pe- 
culiar Make, being very nice, will ſerve to ob- 
ſerve with Accuracy the Quantity of the Mercurys 
Fall at the different Elevations to which they ſhall 
be carried, in order to fix with greater Certainty the 
Proportion of that Fall. I ſhall take particular Care 
in the Conſtruction and Uſe of theſe Inſtruments to 
provide a Remedy againſt the Effect of Heat, which, 
as it is different in "the different Times and Places 
of making theſe Experiments, may poſlibly produce 
apparent Variations, of which tis neceſſary to keep 
an Account. 
There is Kill another Method of determining the 
Elevation above the Level of the Sea of all the 
Points, in which the Triangles terminate, that are 
made for the Meaſurement of the Earth. This may 
be done by. beginning theſe Operations near the 
Sea, as I propoſe to do, and actually meaſuring how 
many Toiſes and Feet the Places of the firſt Sta- 
tions are elevated above the Level of the Sea. For 
if the Angles of the apparent Elevations of the ſe- 
cond Stations ſeen from the farſt be afterwards ob- 
ſerved, it will be an caſy Matter, from the known 
Diſtances, to deduce the. true Elevations of — 
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above the former, and conſequently Hine the Sea's 


Level, making proper Allowances in the Calculations 
for the Difference of the apparent Level from the true 


one. In this Method nothing is to be apprehended 


but the Variation of Refractions; but for this a Re- 


medy may be found, for the moſt part, by returning 
upon one's Steps, that is, by reciprocally obſerving 


the firſt Stations ſeen from the ſecond: For if it be 
found, that as much as the ſecond Station appears ele- 


vated above the firſt, ſo much the firſt is depreſs'd be- 
low the ſecond, except the ſmall Difference which 
muſt ariſe according to the given Diſtanee, it will be 


a Proof, that the Refrattion has been of no Fre- 
judice. | 


The Obſervations and Denied of the true 


Heights of all the Places which are to be viſited, will 
not be the leaſt laborious of thoſe thatare to be made 


in theſe Journies; - but then their Uſefulneſs will be a 


ſufficient Recompenſe for the Trouble; ſeeing they will 


afford us the Means of knowing all the chief Uneven- 


neſſes of the Ground traverſed by theſe great I ri- 


angles, which being compared with the Length of the 
Courſe of the Rivers, may give us room to judge of 
their Rapidity, of the Eaſe or Difficulty of their Com- 
| munications, Sc. 
Te other conſiderable Obſervations and Experi- 
ments to be made in the Journies undertaken for ſuch 


Enquiries, are, the Obfervations of the Magnetic 
Needle, both as to its Dip and Variation: But chiefly 


the Obſervations of the Length of the ſimple Pendu- 


1um, which, at preſent, is become requiſite to be ob- 


ſerved with as much Exactneſs, and in as many Places 


as is n but alſo for Which there are new Me- 
| thods 
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Peri, it was: 
Aſtronomers fut to 


difficult they p 


Managenient of his EHterptias muſt 
ſeveral Surveyors and other Mathematicians' of this 


employ d ar the ſame tihie in leſfer "Operations * 
ſmaller Inſtr 


verified; and thus; according as this 
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0 inst my. oY to >: yet, 1 W to 
3 meaſure the Baſis which I ſpeak of in Page 
42 of this Tranſactian, and had the good Fortune to 
meaſure | very exactly. on the Ice, by 4 — the preciſe 
Diſtance between her Imperial Majeſty's Cafite at Pe- 
verhoff, and the Caſtle of Dou li, ſituate oppoſite to 
it, on the Coaſt of Finland. 1 found the Diftance 
| between the oppoſite Walls of theſe Caftles to be 
74,2.50 Feet En ng This Baſis, being much greater 
than any of thoſe employ d hitherto for this Purpoſe, 
gives room to expect great Exactneſs in the whole 
Work, when it ſhall be carried on in the ſame Man- 
ner. It will at once ſerve to make a very exact Map 
of the Bottom of the Gulph of Finland Tis for 
the ſame Deſign, and for better ordering the Charts 
of the Coaſts of the Baltic, that I intend (as ſoon 
as my Project ſhall be approved here in its full Ex- 
tent) to begin to meafure my Triangles along the 
Coaſts of >= and Li vonia, to the Iſlands of 
Dag bo, Oeſel, &c. And to the end that the Charts 
of the —— taken in by theſe Triangles may be 
Mniſh'd at the ſame time, I ſhall take with me all the 
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may be rngraved. 1 likewiſe thtend to publith, as 


printed the whole Detail of my Operations in takin 
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Charts of theſe Parts, which can be had, in order 


to verify and correct them in my Way. According as 
theſe Charts arc thus finiſh'd inthe beſt Manner, they 


» 
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ſoon as poſſible, all the Qpetativiis mid Obſetvatidns 
1 ſhall have made in my Rxpedition 3 that thus. carly 
Benefit may be reap d from them, and that the Fub- 
lick, at the ſame time the Charts come out, may be 
acquainted with the Foundation on whicli they are 
conſtructed. I once thought to have by this time 


the Baſis, that is, of the Precautions I uſed in aſter- 
taining it; but as it was meaſured. in. Exghhi Feet, 
which I have a Deſire. to reduce to this Country 
Meaſure, and that tis requiſite to conſult the original 


Standards here on this Head, which I have not W 
yet been able to ptocute; for theſe Neaſons, I am 
obliged to delay the Publication of theſe firſt Ob! 
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&Suns, ſeen Dec, 30, 
215 235 9; TEES Aurora Borcalis, Dec. | 
oh 4 Joo 34 01 ic: Bam 9270 I 5s Der 
gaizs3 ni enct? rg en 20 0 gow 2117 2970 hq 
"SIR; Nu 1 ao! 222224 3 20 l 2603 als 23 
 Þ-:Send you. an Account of two Phenomeon Which 
IL latelyi au: The fitſtowas' on Tueſday che got 
— of Tims riding — t C rrp 
Orton and Tu igthel County of Huntingdon; 
Eobfereedb ws Parhelis, the fitſt pf which ſhone {6 
bright} that at firſt SightzÞ:t00k it for the'real Sun, till 

looking a little farther on my left Hand, I was cont 
vinced of my Miſtake, by ſeeing the true Sun much 
the brighteſt in the Middle, and a Mock- Sum on each 
Side, in a Line exactly parallel to the Horizon. I 
gueſſed their Diſtance to be about 40 Diameters of 
the Sun, or, as they uſually appear, 23 Degrees. That 
on the left Hand of the Sun, when I ſaw it firſt, was 
ſmall and faint, but in about two Minutes time be- 
came as large and bright as the other, and appear'd at 
once as two white lucid Spots on each Side the Sun, 
Eaſt and Weſt, ſeemingly as big, but not ſo well de- 
fin d: In about three Minutes they loſt both their Co- 
Your and Form, and put on thoſe of the Rainbow; 
the Red and Yellow i in both very beautiful and ſtrong 
neareſt to the Sun, the other Colours fainter. They be- 


came 


came, f fg b 2 25 ch, or Segment of a Cir- 
cle, With the Concave towards the Sun, only round 
lat. Ta ppl! the Light and Colours ſtreaming downwards, 
nd- t nding 1 towards a Point below. This continued 
Be out four or five Minutes, when the Colours gra- 


Or, A 
. dually diſappearing, they became, as before two lucid 
Spots, Without any Diſtinction of Colours. They laſt- 
ed a full Hour, ſometimes one brighter, and foie. 

times the other, according to the Variation of the 
Clouds and Air, as I ſupppoſe. When I firſt ſaw it, 
it was eractiy a Quarter after Eleven. There had been 
2 Froſt in the Morning, which went away pretty ſoon 

with a thick Miſt, and between 10 and 11 o'Clock 
clear d up, leaving only a Hazineſs in the Air be- 
* 2 ſhe Weather quite calm, Wind, 251 thought, 
N RN FU ene CSE” 5 

*” Theſes Ppbelia commonly are ſeen with a Circle 


or Halo round the Sun, concentrical to it, and paſ- 


ſing — 5 the Disks of the CE or Mock: Jun. 
_ But 1 


he — — Was chat * common 
one of the Aurora Borealis, of which though you 
= ſo many exact and curious Accounts in your 
learned Tranſactions, yet I do not remember any 
one in the Manner I ſaw this of the 1th paſt. A 
little after five o Clock, I obſerv d. the Northern He- 
miſphere to be Gbſcured by a dusky red Vapour, 
Which, by Degrees, appear d ſeveral very ſmall back 
Clouds near the Horizon. I thought it ſeem d to be 
'A Preparation for thoſe Lights which afterwards were 
teen; the fiſt Eruption of which was within a Quar- 
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red Pillars in the Air; and no ſooner did they difap- 
pear, but others ſhew 4 themſelves in different Places. 
In about half an Hour, this Colour of the Vapour or. 
dually 


pear d as common. "4 SIR, 


T3) 


ter of an Hour, full Eaſt, from behind one of the ſmall 

dark Clouds, and ſoon after ſeyeral others full North. 
Theſe Streams of Light were of the ſame dusky red 
Colour as the Vapour, juſt appear d, and vaniſh d in- 
ſtantly. I ſaw eight or ten of theſe at once, about the 


Breadth of the Rainbow; of different Hei ohts, ſeveral 


Degrees aboye the Horizon, and look'd like fo many 


chang d itſelf towards the uſual White, and 
ſpread itſelf * wider and higher; and after that, * 


Peterborourg, tow moſt. obellient 
In 295 — — Servant, 
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x us Obſervation of tn tavo erben, or „Mock⸗ 
Suns, ſeen at Wi. temberg in Saxony, on 
Dec. 31, 1735. O. S. Jan. 11, 1736. 
S. by John-Frid. Weidler, F. R. S. &c. 
7 N from 1. Latin LY. T. I. M. D. 
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EE "'Y 1 3 
HIS Day, a little after 10 in the Morning, a 
Friend told me, that ſeveral Suns were to be 
ſeen in the Heavens: Whereupon I went directly into 


the Garden adjoining 1 to my Houſe, and immediately 
ſaw near the Sun 8, on its Left or Weſtern Side (1) 


the 


1771 


the Parbolion B. as big as the true Sun. This Moc. 
Sun (2) was amidſt little, round, white. Clouds, ſet 
thick, and cloſe to one another. (3) The Part of the 
Parhelion which faced the Weſt was not round, but 
broken, having about a third Pazt of its Circumfe- | 
_ rence open, and ſhooting out the long bright Stream 
or Tail BH. (4) To this, both above and below, ad- 
hered another Stream F G (5) ſomewhat curved, (6) 
with its Horns turn'd from the Sun Weſtward. Kal 
The Middle of this Mocl. Sun ſhone with fo great a: 
Light, that the naked Eye could not bear it; where-. 
fore I view d it atrentively through a Glaſs darken d 
with the Smoak of a Wax- candle. (8) The Light of 
the Parhelion B appear d much weaker than that of the 
true Sun. (9) Its Circumference which faced the Sun, 
was red: Likewiſe (10) that Part of the Stream FG, 
wWuhich was towards the Sun, was Purple. Within the 
red Border appear d the other Colours of the Rain- 
bow, as Yellow, Green and Azure. And the Stream 
BH was likewiſe embelliſh'd with Red and Yellow. 
Both Edges of this were reddiſh, and its Middle yel- 
lowiſh. (17) The Sun S, was 15 Degrees and half 
above the Horizon ; and its Image B was near the 
ſame Altitude, for I then found it to be 14 Degrees. 
(12) J meaſured the Diſtance from 8 to B, more than. 
once, and found it to be 20 Degrees. (1 3 The Arch 
F was near ſix Degrees in Length. (14) Moſt of the 
South part of the Hemiſphere was overſpread with 
white Clouds, interſperſed here and. there with ſome 
darker ones. There were ſomethin Clouds before the 
true Sun, through which its Rays eafily paſſed. (15 
When thicker Clouds ſurrounded the Sun, the Bright- 
neſs of the Parheliou was leſſen d. (16) The * - 
ion 
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lion was now and * hid by dark Clouds. (15 7 The 
thin white Clouds, with which the Northern Part of 


turn'd to the North. It had the uſual Colours of the 


from the Sun's Centre to the Middle D of the Iris 


tical Circle, in which the Sun then. was. (20) The. 


bow CDE ſeen, the Ends of which were ſometimes - 
but 38 Degrees from one another: For more or leſs 
of it appear'd at different Times, but ſcarcely above 
a a fourth Part of its Circumfetence at any Time. (2 2) 


neſs of the Rainbow CK, as. well. 28 1 goers eſtimate. 


; ing a free Proſpect Eaſtward from my Garden, I went 


＋———— T == * 
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Eleven, I immediately ſaw another Parhelion A to the 


- w 
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the Sky. was overſpread, teach d up to the Zenith. 
(18) Soon aftcr my firſtalſerving the Parhelion B, as 
I look di up to the "Zenith, aw the beautiful Rain- 
bow CDE parallel to the Horizon, with its Horns 


Rainbow, all very diſtinct. The Purple was on the 
8 facing the Sun; next to it was the Yellow, then 
the Green, and laſt the Azure. (19) A Line drawn 


tended to the Zenith, and was a Portion of that ver- 


Point D was 61 Degrees diſtant from the Horizon; 
wherefore the Diameter of the Rainbow was 58 De- 
grecs: (21) Hdwever, there was but Part of the Rain- 


Ik was ſometimes ſeen among ſmall white Clouds, 
which were about the Zenith, and ſometimes in a 
clear Sky. It laſted till the Sun and moſt part of the 
Sky was overcaſt by thick Clouds. (23). The Thick 


by the bare Eye, was one Degree of a great Circle. 
But as the 88 Houſes preyented my have- 


to another Place, whence I had a full View of the 
Hemiſphere. And having reach d thither a little before 


Eaſt, (24) 20 Degrees from the Sun, as the foregoing 
was, and raiſcd 15 Degrees above. the Horizon. (255 
3 This 


- 


Tay 1 


This Mock-Sun was not inferior to the other B, in 
Brightneſs, for the naked Eye could no more bear it 
than that. (26) Its Light was white; (27) its Figure 
round, and its Size equal to that of the Sun S. (28) 
This Parhelion A, ſhot out the Stream IL, which was 


rectlinear, white and reſplendent, eight Degrees long, 
and, as far as I could poſſibly diſcover, void of Co- 
lours; (29) for it appear'd among ſmall white broken 
Clouds, and laſted ſomewhat longer than the former, 
without changing its Figure. (30) Upon the Sun's 
being hid by thick Clouds about half an Hour after 
Eleven, both theſe Mock Suns diſappear d, but be- 
came viſible again, upon the Sun's ſhining bright. 
The Whole of the Phenomena obſerved in theſe 
Parhelia comes to this: That the true Sun, S, was 
accompanied by two Parhelia, both 20 Degrees dil- 
tant from the Sun, one on each Side, and having neat- 
ly the fame Altitude with the Sun from the Horigon. 
Above the Parhelia, part of a Rainbow ſurrounded 
the Zenith; and each of the Parhelia ſent forth a 
bright luminous Stream or Tail, one rectilinear and 
white, the other ſomewhat curved and coloured. 
Moreover, from the weſtern Parhelion, a Stream pa- 
rallel to the Horizon, and ſomewhat pointed, ex- 
tended itſelf on the Side oppoſite to the Sun; and 
this Scene laſted the two Hours of Ten and Eleven 
before Noon, until thick Clouds put an end to it. 
There was no Appearance of an entire Crown, ſuch as 
_ uſually accompanies Parhelia, and encircles the Sun; 
although I obſerved the Tract of the Sky near the Sun, 
both with the naked Eye and through Glaſles. 
As to the State of the Heavens on the 11th of Ja- 
uuary, when the Parhelia were obſerved; early in 
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C 
the Morning a thick Fog overſpread the Horizon; 
about nine o Clock this Fog condenfed into ſmall 


Drops of Rain, which fell ſlowly : Soon after, the Va- 


pours were collected into thin Clouds, particularly in 


that Part about the Sun. Then the Sky became clear 


about the North, and there blew a gentle Wind a 
little to the South of the Eaſt. : = 
After Noon, Clouds gather'd to the Weſt ; about 


30 Minutes after Twelve, the whole Hemiſphere was 


overcaſt, but in the Evening it became clear and ſe- 
rene on all Sides. On the following Days, from the 
12th to the 17th of Fanuary, N. S. the Sky was con- 
ſtantly cloudy or dark, and the Sun feldom ſeen thro” 
the breaks of the Clouds. On the 18th Day, the 


Weather clear'd up, which laſted three Days. On the 
81ſt, that Iam writing theſe Obſervations, the whole 


Surface of our Hemiſphere is overcaſt with Clouds; 
and therefore this Appearance of Parhelia has not 
been attended with any uncommon Weather. 


* 


— 


N. B. The Publiſher having ſent Mr. Profeſſor Weidler an Ac- 


count of Mr. Neve's Obſervation of the Mock-Swns, ſeen by him 
in England, which ſeem to agree in fo x Circumſtances with 


thoſe ſeen by the other in Germany: the Profeſſor faith in his 
Anſwer, © That it ſeems to him very worthy of Remark, that Par- 
<« helia, ſo very much alike, ſhould appear two ſubſequent Days in 
< Places ſo diſtant from each other; which indicates a ſimilar State 
« of the Air or Atmoſphere in both.” This extraordinary Incident 
put the Profeſſor upon writing an Eſſay on the Cauſe of Parbelia, 
and accordingly he hath publiſhed a ſmall Pamphlet in Quarto, in- 
tituled, Fo. Friderici Weidleri commentatio de Parbeliis menſe Fauu- 
.arii Anno M.pcc.xxxvi. prope Petroburgum Angliæ, & Vitemburge 
Saxonum viſis. Accedit de Rubore Cæli igneo menſe Decembri Anno 
1737. obſervato Corollarium. Vitembergiæ, 1738. in 4to. 8 
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Xl An di of three Mock-Suns fren 
in London, Friday, Sept. 12, 1736. by 
Martin Folkes, Eid; J. Pr. R. Ss. 


* 


TAB. U. Fre. * 
| S was reading this Morning a little after ſeven 


North-Eaſt, I accidentally took Notice of an odd 
Stream of colour'd Light, ſhooting upwards from the 
Sun, as I then thought, ſhining g through a thin wateriſh 
Cloud; but recollecting the Appearance was ſeveral 
Degrees more northerly than the Sun's true Place at 
that Time, I immediately went to the Window, and 
found what I had taken for the Sun was a Parhelion 
ſhooting out a ſhort horizontal Stream or Tail towards 
the North; the Sun itſelf ſhining pretty bright and 
clear at the ſame Time. I alſo obſerved, the Stream 6 
had at firſt ſeen, was part of an Arch concentric to 
the Sun, and paſling through the Parhelion: This 
Arch was for a good Way tolerably defin'd, and ting'd 
with Red on the Inſide, and a bluciſh White on the 
other. I then caſt my Eyc to the other Side the Sun, 
where I perceiv'd a ſecond Parhelion, at the fame 
Diſtance from him, towards the South, tho not yet 
fo bright as the firſt. I then went up to my Leads, 
my Proſpect being too confin d below: Where ſoon 
after I was come, I found the Phenomenon conſidera- 
bly to improve, the Arch round the Sun forming 
itſelf into more than a Semicircle, reaching almoſt to 
the Horizon Northward, and with very little Diſcon- 
H 2 tinuance 


o Clock, in a Room looking towards the _ 
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tinuance beyond the ſecond Parhelion towards the 
South. I then began to perceive a third Parhelion 


where the Circle ſurrounding the Sun would have 
been cut by the Vertical paſſing through him; and in 


the ſame Place his Circle was touch'd by the Arch of 


another, in ſome ſort confounding itſelf with it in 


” the Place where the third Parhelion appear d: This 


was fainter a good deal than the other two, and the 


= Arch! have been ſpeaking of extended but a little 


, ſo as for it to be difficult to determine where its 


Ce lay ; this Arch was colour'd alſo, but with Red 
on its convex Part. I had ſome Time before this be- 
gan to ſee alſo another Circle, ſurrounding the Sun at 


the Diſtance of about 45 Degrees, which appear d to 


be about twice the Diſtance of the firſt; and this alſo 


encreaſing whilſt I was conſidering it, became little 


leſs than a Semicircle, being alſo ting d with Red like 


the other on the inner Side. When this Circle had 
thus pretty well form'd itſelf, I alſo diſcover'd the 
Arch of a fourth, touching this, or rather confound- 


ing itſelf with it, in its higheſt Part, and ſurrounding, 


as it ſeem'd, the Zenith. Of this laſt Circle I ſaw, 


when it was moſt complete, betrer than half, and it 


was much ſtronger colour'd than any of the others, 
being of a bright Red on its convex Part, and a good 
Blue on the Concave. In the Parr where this Circle 
confounded itſelf with the larger of thoſe that were 


concentric to the Sun, their common Part was nearly 


white, and brighter than the reſt, though hardly 
enoug h to call it a forth Parhelion. The principal 


1 continued tolerably bright till near eight 


o Clock, the fouthern Part of the Phenomenon im- 


proving as the northern decayed ; and the ſouthern 
Parbelion 


'Þ 61 . 

Parhelion was once ſo bright, that, taking the Ad- 
vantage of a Place where a Chimney aded the true 
Sun, it caſt a very viſible Shadow: The white and 
luminous horizontal Tail alſo, that went from this 
Parhelion, was much longer than that of the other, 
reaching at one Time beyond the outer of the two 
concentric Circles. The Parhelia themſelves, tho' 
very luminous, were, however, never defin'd with 
any ExaQtneſs as to their Diſcs, but look'd as we ſome- 
times fee the Sun throngh a thin whitiſh Cloud, and 
they were themfelves of a reddiſh Colour on that Side 
next the true Sun. About Eight the Phenomenon 
was ſenſibly decreas'd, and had entirely diſappear d by 
20 Minutes after. 


—— 


XII. De » . *. ex conti fone 
externa Ane vulnere externe infticto ex 
Litteris 4 Chriſtiano Wolfio, Prof. Ma- 
them. Marpurg. Reg. Soc. Lond. & Acad. 
Reg. Scient. Paris. Socio ad Gulielmum 
Rutty, M. D. Soc. Reg. Lond. olim Secret. 
conſcriptis excerpta Obſervatio. Mart. jo 
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** N rebus 8 nihit mihi hactenus oc-- 
currit, quod ſit notatu dignum, niſi quod 
anno ſuperiori funcſto quodam caſu operarius quidam 
vitam finiit. Saxum ſcilicet in ventrem infimum de- 
lapſum eum percuſlit, ut locus affectus in conſpectum 
quidem 
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quidem prodiret, nullum tamen vulnus infligeretur. 


Poſtero die circa meridiem præter omnem expectatio- 
nem ſuprempm ſpiritum duxit homo ſatis robuſtus. 
Aperto abdomine cadaveris ingens ruptura in inteſtino 
ileo deprehendebatur, ita ut tantummodo a tergo ce- 
teris cohæreret & contenta in cavitatem abdominis 
effuſa ingentem foetorem naribus afflarent. Hepar 


pallebat nativo ſuo colore prorſus deſtitutum, ipſique 
etiam pulmones a ſtatu naturali receſſerant, colore 
naturali amiſſo. Ex macula livida abdominis collige- 
dam, ſaxum angulo acuto impegiſſe in ventrem & in- 
reſtinum nimia tenſione diſruptum fuiſſe, quemad- 


modum incurvata rumpuntur in convexitate ſuperiori. 
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X11 is Arcoant of ſome new Statical Exe 


_ periments, by J. J. Deſaguliers, LL. D. 


TOS 


FHEN a long and heavy Body lying on the 


its Place and becomes the Centre of its Motion; the 


Prop, that is made ule of to ſupport it at any Point in 


its whole Length, ſuſtains a certain Preſſure from the 


Beam. Now the Experiments which I ſhall make 
are to ſhew, by a Force drawing always in the Direc- 
tion of the Prop, what is the Quantity of the Preſſure 


on the Prop, according to the Length of the Prop, the 


Angle which it a with the Beam, or with the 


Horizon, and the Diſtance from the Cenine of Motion 
of the Beam at which the Prop is applied. For when 
| the 


| 
= 


Ground is to be rais'd up at one End, (like a 
Leaver of the ſecond Kind) while the other End keeps 
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the Prop is taken away, the Force drawing in the Di- 
rection of the Prop will keep the Beam in Æquili- 
brio; and a Force ever ſo little ſuperior to the Friction 
added to the Power, will make it overpoiſe the Beam 
and raiſe it higher; but overcome the Power and 
bring down the Beam, if it be added or applied to the 
Beam. 

Tho' in every Caſe and Experiment we have this 

Analogy taken from mechanical Principles, viz. that 
The Intenſity of the Power: 
Is to that of the Weight: 
As the Diſtance of the Line of Direction of 
the Weight: ” 
Is to the Diſtance of the Line of Direction of 
the Power, 
Yet to find thoſe Diſtances nicely in the ſeveral Ap- 
plications of the Prop, we muſt have Recourſe to geo- 
metrical Conſtructions and Reaſonings. With theſe 
and the algebraical Expreſſions of the ſame, the Ex- 
periments exactiy agree. 
I deſign to give to the Society a Paper upon this 
Subject, wherein will be explain'd not only the In- 
veſtigation of the Proportion between the Power or 
Preſſure ſuſtain d by the Prop and the Weight of the 
Body ſupported, but alſo the Determination of the 
Alon of Preſſure, where there are any, and the 
Nature and organical Deſcriptions of {ome particular 
Kinds of Curves of the third Order, deſcribed by 
one End of the Prop in its ſucceſſive different Situ- 
ations. 

The Numbers YR uſe of in theſe Experiments 
are the reſult of the Calculations; and all I propoſe 
now is to ſhew the Experiments by Means of a Ma- 
chine 


# il 
chine which contrived for the Purpoſe, and got exe· 
cuted with great Nicety,- not in Ornaments, but only 
where Nicety in a mechanical Inſtrument ought to 
be obſerved; a Caution uſeful in many other Ma- 
chines. 

In this Machine, the Iron Bar, or Parallelipiped 
repreſenting the heavy Body, weighs 12 Drams, 12 
 Dwt, 12 Grains, or 6060 Grains, and its Centre of 
Gravity i is at the Diſtance of 20 Inches and a half from 
its Centre of Motion. 

The Props I make uſe of are, the one of fire, and 
the other of ten Inches. To overcome the Friction, 
allowed for by certain Rules in all Caſes, I uſe a nice 
Braſs Pully of three Inches Diameter, whoſe Pivots 
are but 55 of an Inch in Diameter; ſo that the 6oth 


part of the Power added to it, will, in all Caſes, oyet- 
come the Friction. 


iner CAs E. 


In chic the Pro Pay ny to the Horizon, 5 
exemp Al. two E xperiments. 


EXPERIMENT 'R 


The Prop is equal to five Inches, and plac'd under 
a Point in the Bar 10 Inches diſtant from the Centre 
of Motion. Here the Power acting in the Direction 
of the Prop, able to keep the Bar in that Situation, 
or the Preſſure ſuſtain d by the Prop, will be found 
250 Ounces, 17 Dwt, 15 Grains; and the Friction 
8 Dwt, 15 Grains The Foot of the Prop is to be at 
8 Inches and rg from the Centre of Motion. 
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Is which the Pro 


Inches diſtant from the Centre of Motion. 
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to this, (becaufe the Bar is thick as well as hea 
the Centre of Gravity above the Surface to which the 


_ 


EXPERIMENT un. 
If the fame Prop of five Inches is Mac's under a 


Point in the Bar at 30 Inches from the Centre of Mo- 


tion, the Power or Preſſure will be 8 Ounces, 12 Dwt, 
13 Grains; and the Friction equal to 2 Dwt, 21 Grains. 


The Foot of the Prop is to be diſtant from the Centre 
of Motion VOY Inches 49 


SECOND Ask, 


$1 is perpendicular to the B, ar, ex- 
emplifiea by three E POIs 


ExPERY MENT I. 


| Now let the Prop (ſtill five Inches long) be plac 
ſo as to be perp a to the Bar in a Point 12 


Here the 
Power expreſſive of the Preſſure ſhould be 19 Ounces, 


18 Dwt, 4 Grains, and the Friction 6 Dwt, 15 Grains; 
but on account of a Correction neceſſary to be made 


vy, and 


Prop is applied) the Power or Preſſure ſuſtained will 
be only 19 Ounces, 15 Dwt, 5 Grains, and the Fric- 


tion 6 Dwrt, 14. Grains. 


N. B. The Diftance of the Foot of the Prop i in this 


| Coe" is 13 Inches from the Centre. 


EXPERIMENT l. 


Y he Prop here is 10 Inches long „ (till perpendi- 
cular to the Bar) under a Point in the Bar, 24 Inches 
diſtant from the Centre. The Power equal to the 
Preſſure ſultaim d ſhould be (if the Bar was only heavy, 


I and 


nk not thick): 9 IS. A 19 „Dot, 4 Grains; the Frid- 
tion 3 Dwt; 11 Grains and an half; but with the 
proper Correction, which 1 ſhall explain hereaſter, it 
muſt be only 9 Ounces, 17 Dwt, 15 Grains; the 


Friction, 7 Dwt, 7 Grains. Here the Foot of the TY 
is to be 26 Inches from the Centre. 
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ExPERIMENT III. 


If the End of the Prop is placed under a Point in 
the Bar, ſo that the Horizontal Diſtance of the Foot 
of the Prop be exactly equal to the Diſtance of the 
Centre of Gravity from the ſaid Centre of Motion, 
vg. 20,5 Inches; the Power or Preſſure ſuſtain'd by 
the Prop will be preciſely equal to the Weight of the 
Bar, vig. 12 Ounces, 12 Dwt, 12 Giles, In this 
| Cale, the Prop is diſtant from the Centre of Motion 


on the Bar 17,9 Inches, and the Friction 4 * 5 
Grains. 
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The TmrnD Cass, 


In which the Angle made by the Prop with the 
horizontal Line is given, either acute or obtuſe.” 


— 2 


20 this Caſe is very intricate, (on Account of the 
4 a Powers of the Sine and Coſine of the given 
Angle, which are multiplied into the Prop and intg 
the Weight of the — we will exemplify it only 
in one Eredar, which is, when-the Angle made 
by the Pr ea with the horizontal Line contain'd be- 
tween the Foot of the Prop and the Centre, is acute: 
then there is a Maximum of Preſſure, which I will 
che w by Experiment to be the very ſame as the, Cal- 
culation gives. I ſuppoſe the Angle made by the 
* 1 and the horizontal Line to be 60 d Degrees: The 
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Calculation of this Maximum ſhe ws, that if the Prop 
is 10 Inches long, the Diſtance meaſur d upon the Bar, 
to which the upper End of the Prop mult be applied, 
will be 10 Inches 28, the Bar itſelf making then an 
Ang! 
zontal Diſtance between the Centre of Motion and 
the Foot of the Prop is then 11 Inches 5. 

N. B. Three Things are to be remarked in this 
Caſe : 

Firſt, That when the Angle made by the Prop and 
the horizontal Line, contain d between the Centre of 


laſt Experiment, there is always a Maximum: Whereas 
if the ſame Angle was obtuſe, there would be no poſt- 


ally increaſe, the nearer the Prop | is to the Centre of 
Motion. 


the Horizon is acute, as in the laſt Experiment, the 
Bar or long and heavy Body can be raiſed by apply- 
ing the Power or Prop always with the ſame Angle 
to the Horizon, quite up to a vertical Situation. 


cular Caſe of this more general one. 


The FouRTH: CasE, 


which it is applied, and the Centre Yo n. 15 
given either acute or obtuſe. 


As the Expreſſion of the Power in this Caſc is fully 
2 intricate as in the laſt, I will only give one 8 


e of about 52 2 — 12 Minutes; and the hori- 


Motion and the Foot of the Prop, is acute, as in the 
tive Maximum; for then the Preſſure would continu- 


Secondly, That when the Angle of the Prop with 


Thirdly, That the firſt Caſe, which is when the 
Prop is perpendicular to the Horizon, is only a Parti- 


- 1 when the Angle made by the Prop with Foe 
part of the Beam contain'd between the Point to 
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or Experiment and, for the greater Satisfaction of 
thoſe that ſee it, | choſe that, wherein the Preſſure is 
in its Maximum. | ſuppoſe, as before, the Angle 
4 by the Prop, (ſtill 10 Inches long) with that Part 
of the Beam contain'd between the Point to which it 
is apply d, and the Centre of Motion, to be acute and 
of 60 Degrees; then the Maximum of Preſſure will 
be, when the part of the Beam intercepted between 
the Centre of Motion and the upper End of the Prop 
is 12 Inches 186; the Bar is then elevated about 50 
Degrees 13 Minutes, and the horizontal Diſtance be- 


tween the Centre ns Motion and: the Foot of the Prop 
is then 11 Inches 27... 


N. B. Obſerve alto in this Cafe as in the laft. 
Firſt, If the Angle made by the Prop, and the part 
.of the Beam intercepted between the oint of Appli- 
cation and the Centre of Motion, is acute, there will 
always be a Maximum. The contrary will happen, 
if that Angle is obtuſe. | 
Secondly, If the Angle is acute, the Bar cannot be 
F eaſed up toa vertical Situation by applying the Power 
or Prop conſtantly with the ſame acute Angle; but it 
may be raiſed quite up, if the Angle of the Prop with 
the Beam is obtuſe. 
Thirdly, The ſecond Caſe is but a particular Caſe 


of this + AD one. For the, Reaſans of all thoſe 

Things, the Corrections neceſſary to be made on ac- 
count rof the Thicknefs of the Bar, the Nature and or- 
ganical Deſcription of ſome Curves, and ſeverabother 

remarkable Confiderations on this Subject, I muſt refer 


ro the "us I ſhall give in to. the -- 


—r 


. 5 22 — —— 1 A 
2 * 2 Sn, . - W * 
— — __ — - — — 4 
9 — — - — — 
— 0 * — — * - 
= = — — ——üUib . — - \ 
- * — - we _ = — 2 © r 
- 2 : * 
. * +. Ko "4 = * — 
y * 
= FY - 4 . = 8 — * — 
_ * —_— _— * m _— w w IE ——  —— * = 4 b * 
— r - — IEP — — 
— — p — . = ' < , p 8 
* 2 2255 4 © 723 N 
5 
3 4 * 0 . 
v4 : — — N af 4 F J . 

* = © 1 -£ 5 * PP : i 2 88 1 = 
— rr — eee — — « N < 
„„ 5 —_— —_— # aa 7 — £ My — 
M 4 a - — — — — - — 

” 


— —— — 4 —— — 


— 5 1 


1 2 „ 7 0 — 
— ? Yo. 232 * * o * 
LA... 2 — — 2 — 
.. » 
— 
= — = 
* TT ” 6 = 
” n 
go © marr —— . wo — 2 * 8 
— — <—_ — - — = g Y 
* #5 — W = 4 | 
- . - 
- w L . 
= o * - 
F* — — - = . 7 * 12 
X —— —_— —„—ͤ 2 «RK 
- = - 
S 


4 
' 
: # 
- 
15 
5 
= 
. o 
* gf) 
n 4 
93 
1 
1 
4 
: - 'S 
4.4 4 " ©] 
r 
4 * 4 
FS +« * 
* 
* Po ; 
i = 
5 *. 
» fan 
is 8 
* % 
0 * 
ot, 4 
$ » YL 1 
1 ? 
©" — . . 
\ 4 
+4 Ä 
- 
”*, 
1 
v4 a 
: rÞ | 
4 ! 
. * 4 
* 
1 


® 

I 
7 8 
— 0 
1 
4 + 

: \ 
: o 
e 


XIV. The 


[69] 


XIV. The Apparent Times of the Immer- 
ſions and Emerſions of Jupiter's Satellites, 
for the Tear 1739. computed to the Meri- 


tian of the Royal Obſervatory at | 
wich, by James Hodgſon, F. R. F. and 
Maſter of the Royal Mathematical School! 


at Green- 


in Chriſt s Hoſpital, London. 
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I. An Account of the Peruvian or Jeſuits 

Bark, by Mr. John Gray, F. R. F. now at 
Cartagena in the Spaniſh Weſt-Indies ; 
extracted from ſome Papers given him by 
Mr. William Arrot, a Scotch Surgeon, 
who had gather d it at the Place where 
it grows in Peru. Communicated by Phil. 
_, 5. ace 


''" ME Tree from which the Jeſuits Bark is cut, 
_ grows in the Kingdom of Peru, in the Spaniſh 
Meſt. Indies, and is found moſt commonly in 
the Provinces of Loxa, Ayavaca and Quenca, which 
are ſituated between two and five Degrees of South Lati- 
tude. This Tree is tall, and has a Trunk rather bigger 
than a Man's Thigh, tapering from the Root upwards, 
has no Boughs or Branches till near its Top, which 
grow as regular as if lopp'd artificially, and with the 
Leaves form exactly the Figure of a Hemiſphere : Its 
Bark is of a blackiſh Colour on the Outſide, and ſome - 
times mixt with white Spots, whence commonly 
grows a kind of Moſs, called by the Spaniards, Bar- 
bas; its Leaves reſemble much the Leaves of our 
Plum-tree, of a darkiſh green Colour on their upper 
or concave Side, and on their lower or conyex Side, 
reddiſh : Its Wood is as hard as our common Engliſh 
Aſh, and rather tough than brittle. - 
There are four ſorts of the Bark of this Tree, to 
which the Spanzards give the following Names, vig. 
Caſcarilla colorada, or reddiſh Bark; amarylla, yel- 
lowiſh ; creſpilla, curling; and b/anca, whitiſh : Int 
Cc. 
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in the Province of Ruenca, and in the Mountains of 


[#2] 


Mr. Arrot could only find two different forts of the 


Tree, and he believes that the other two forts of the 
Bark are owing to the different Climates where it 
grows, and not to a different Species of the Tree. The 
Bark called colorada and amarylla, is the beſt, and 
differs from the blanca in this, that the Trunk of the 
former is not nigh ſo big as that of the latter, the 
L caves as deſcribed above; ; whereas thoſe of the 


blanca are larger, and of a lighter green Colour, and 


its Bark has a very thick ſpung oy Subſtance, whitiſh on 
the Outſide, and is ſo tough, that it requires the Force 


of an Ax to ſlice it from the Tree: Tis true, indeed, 
it is as bitter when cut down as the beſt Sort, and has 


then the ſame Effect in intermitting Fevers; but when 
dry and long kept, turns quite inſipid and good for 


nothing: And it is to be obſerved, that both Sorts have 


a much ſurcr and quicker Effect in Cures when green, 


: than when dry. As the bad Sort is in great Plenty, 
and the beſt very ſcarce and hard to be come at, large 


Quantities of it are cut yearly, and ſent with a lirle of 


the fine Bark to Panama for E urope. 


The Tree of the creſpilla is the fame with that of 
the amarylla and colorada, but grows in a cold 


froſty Climate; by which means the Bark is not only 
alter d in its Quality, but is alſo whitiſh on the Outſide, 
though cinamon- colour d within, and ought in Me- 
dicines to be rejected. This Sort and the n grow 
plentifully in the Province of Ayavaca, 50 Leagues 


from Piura, and 62 from Payta, a Port in the Hout h. 
Sea; as alſo in Cariamango, Gonſonama and Xim- 


bars, whence they commonly ſend it to Payta, and 


there ſell it as the beſt. The blanca likewiſe grows 


Canxamarea : 


83 ] 
Caxamarea: But the true and genuine fine Feſuits 
Bark, which is of a reddiſh or yellowiſh Colour, is 
only found from five to about fourteen Leagues round 
the City of Loxa, in the Province of Loxa, called ge- 
nerally by the Spaniards, Provincia de las Cal Vas. 
This City is ſituated between two Rivers, that run into 
the great River Marannom, or of the Amazons, and 
lies about an 100 Leagues from Payta, and in a direct 
Line about 110 Leagues South-Eaſt from Guayaquil, 
though by the common Road ncar 200. The Places 
about Loxa, where this fine Sort is found, are, La 
Sierra de Caxanuma, Malacatos, Y rutaſin nga, Tan. 
gana, Mapſanamace, La Sierra de Boqueron, and a 
Place called Las Mon ſas. 
The Bark Trees do not grow all together in one 
Spot, but intermixt here and there with many others 
in the Woods; it happens, indeed, ſometimes, that 
Cluſters of them are found together, though at pre- 
ſent they are much ſcarcer than in former Times, a 
great many of the fine large Bark Trees having been 
entirely cut down, that their Bark might the more 
eaſily be ſliced off. | 
The Soil where the beſt Sort thrives, is Weh in 
red clayey or rocky Ground, and very frequently on 
the Banks of ſmail Rivers deſcending from high Moun- 
tains. 
That this Tree flouriſhes and bears Fruit at the fame 
time all the Year round, is certainly owing to the al- 
moſt uninterrupted Rains, that fall in thoſe high Moun- 
tains where it grows, which continue with little or no 
Intermiſſion: Although about three or four Leagues 
down in the low Country, where ir is exceſſive hot, 
there are wet and dry Seaſons, as in other hot Coun- 
L 2 5 trics, 
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©, 2 
tries, the Rains beginning in December and ending 
in May; this Seaſon the Spaniards who live there call 
Temporal, and it is general all thereabouts ; whereas 
what they call Paroma is a cold rainy Seaſon that laſts 
in all the mountainous Places of theſe Countries from 
June to November, but eſpecially in the City of Loxa 
and Places adjoining, where Mr. Arrot has paſs d 25 
or 30 Days without ſeeing the Sun once, and felt the 
Air ſo extremely cold, that he was obliged always to 
be wrapped up in his Cloak, and to be in continual 
Motion to keep himſelf warm. Such exceſſive Cold 
ſo near the Line, appears to Europeans incredible 
but many Places in theſe Latitudes are fo, by their 
Situation and Vicinity to high Mountains. 
The propereſt Seaſon for cutting the Bark is from 
September to November, the only Time in the whole 
Year of ſome Intermiſſion from Rain in the Moun- 
tains. Having diſcover'd a Spot where the Trees moſt 
abound, they firſt build Huts for the Workmen, and 
then a large Hut wherein to put the Bark, in order to 
preſerve it from the wet ; but they let it lie there as 
ſhort time as poſſible, having before-hand cut a Road 
from the Place where the Trees grow, through the 
Woods, ſometimes three or four Leagues, to the 
neareſt Plantation or Farm-houſe in the. low Country, 
whither, if the Rain permits them, they carry the Bark 
forthwith to dry. Theſe Preparations made, they pro- 
vide each Indian (they being the Cutters) with a large 
Knife, and a Bag that can hold about 50 Pounds of 
green Bark: Every two Indians take one Tree, whence 
they cut or ſlice down the Bark, as far as they can 
reach from the Ground; they then take Sticks about 
half a Yard long each, which they tic to the Tree with 
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tough Withs at proper Diſtances, like the Steps of a 


Ladder, always ſlicing off the Bark, as far as they can 
reach, before they fix a new Step, and thus mount to 
the Top, the Indian below gathering what the other 


Mr. Arrot had the Curioſity to ſend above 50 He- 


roons from the Woods to the City of Loxa, where he 
put it into a large open Houſe, and dried it under Co- 
ver, never expoſing it either. to the Sun or Night Air, 
imagining that the Sun exhaled a great. many of its 
fine Parts, and that the Night Air, or Serene, was very 
noxious to it; but he found the Colour of the Bark 
thus cured, not near ſo bright and lively as that dried 
in the open Air. He is of Opinion, that a very ſhort 
Time will put an End to this beſt Sort, or, at leaſt, it 
will be extremely hard to be got, by reaſon of its Di- 
ſtance from any inhabited Place, the Impenetrability 
of the Woods where it grows, and the Scarcity of the 


Indians to cut it, who, by the Spaniards hard Uſage 


and Cruelty, arc daily diminiſhing ſo faſt, that in a - 
Loy 


cuts: This they do by Turns, and go from Tree to. 
Tree, until their Bag is full, which, when they have. 
plenty of Trees, is generally a Day's Work for one 
Indian. As much Care as poſlible: muſt be taken that 
the Bark is not cut wet; ſhould it ſo happen, it is to 
be carried directly down to the low Country to dry; 
for otherwiſe it loſes its Colour, turns black, and rots; 
and if it lie any Time in the Hut without being ſpread, 
it runs the ſame Riſque : So that while the Indians 
are cutting, the Mules (if the Weather permits) ought 
to be carry ing it down to the Place appointed for dry- 
ing it, which is done by ſpreading it in the open. 
Air, and frequently turning it. 
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Few Years their Race i in that Country will be quite ex. 


tin. 


Mr. Arrot fays, that the ſmall Bark which curls up 
like Sticks of Cinamon, (and which in England is 
much eſteem'd, as being cut off the Branches, and 


therefore reckoned better and more effectual in-curing 
Fevers) is only the Bark of the younger Trees, which, 
as it is very thin, curls in that manner; and that the 


Bark of the Branches would not compenſate the Trouble 
and Expences of cutting. He alſo told me, that after 


the Bark is cut off any Tree, it requires at leaſt 18 or 


20 Years to grow again; Which is directly contrary to 
what Dr. Oliver ſays i in Ne 290. of the Philoſophical 


Tranſactions. He added beſides, that its Fruit is no 


ways like a Cheſnut, as the Doctor informs us in the 


ſame Paper; but rather like a Pod, which incloſes a 


Seed ſomewhat like a Hop- ſeed, and that he had ſent 
ſome of them to England. 


He could not tell me by what Artifice or Stratagem 


the FJeſuits have got this Bark to be called after them . 
jf not that they carried it firſt into E arope, and gave 
themſelves out as the firſt Diſcoverers of its Virtues : : 


But he aſſured me, that the current Opinion at Loxa 
is, that its Qualities and Uſe were known by the In- 
dians before ever any Spanzard came among them; 
and that it was by them applied in the Cure of inter- 


mitting Fevers, which are frequent over all that wet 
unhealthy Country. 


271 


of a Book inks A Mathematical Trea- 


t ile, containing a Syſtem of Conic- Sections, 
with the Doctrine of Fluxions and Fluents, 


applied to various Subjeas. By John 
Muller. 


HE 8 Author of this Work, obſerving 


taken, in learning theſe valuable Parts of Mathematics, 

thought it would be very well worth his while to leflen: 
both, which he hopes he has done conſi derably, in 
the following Treatiſe. He has divided it into three 
Parts, contained in ſo many Books. 


Cone. And to make this Part of the Work of more 


that are to be met with in other Writers, both An- 
cient and Modern; but has added ſeveral new ones, 
which, as he informs us, are inſerted in their proper 
Places. And that ſuch Gentlemen as are deſirous to 
read Sir 1/aac Newton's Principia, but are at a loſs. 
for want of a ſufficient Acquaintance with Conic- 
Scctions, may be the more obliged, he has taken parti- 
cular Care to demonſtrate ſuch Properties as Sir 1Jaac 
preſuppoſes his Reader to be acquainted withal. Ac- 
cordingly, he has prefix d a Table of ſuch Propoſitions, , 
informing him as well Where they are to be met with. 
in 


uy * — by Mr. John Eames, F. R. 3. 


how much Time is neceflarily ſpent, and Pains 


In the firſt of theſe, he conſiders the Properties of | 
: the three Sections of a Cone, as well in, as out of the 


Service to the Reader, Mr. Muller has not only ſe- 
lected the moſt conſiderable Properties of theſe Curves, 
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C 
in this Book, as in Sir Iſaac N ewton $ Principia Ma- 
thematica. 

The Proofs made uſe of in his Demonſtrations, are 
ſometimes Algebraical, at other times Geometrical, 
according as he finds the one to be — ſhorter 
than the other. 


Soort 


The ſecond Book treats of the direct Method of 
Fluxions. And here he hopes the firſt Principles of 
this Method are laid down, not only in a new, but 
very plain and conciſe manner. He proceeds to ſhew 
the Uſe of Fluxions in the Solution of the common 
Problems of finding the Maxima and Minima of 
Quantities, the Nadi: of the Evolution of Curves, and 
the Radii of Refraction and Reflection. Under the 
firſt of theſe Heads he tells us, particular Care has been 
taken to diſtinguiſh the Maximums from the Mini- 


, mums, athing "which has not been taken Notice of ſo 


much as it ought to have been. And whereas ſome 
Mathematicians, having made uſe of what they call in- 
finitely ſmall Quantities, are forced to reject ſome- 
thing out of the Equation, for finding the Fluxion of 
a Rectangle, whoſe Sides are varying Quantities, Mr. 
Muller uſes only finite Quantities ; and finds the Flu- 
xion of ſuch a Rectangle after a new manner, without 
rejecting any Quantity for its Smallneſs. He does the 

ſame in finding the Fluxion of a Power. And to 
avoid the Uſe of infinitely ſmall Quantities, introduces 
a new Principle, vig. That a curve Line may be con- 
ſider'd as generated by the Motion of a Point carried 
along by two Forces or Motions, one in a Direction 
always * to the 1 and the other in a Di- 


rection 


[#1] : 
rection always parallel to the Ordinate. Hence he in- 
fers, that the Fluxion of the Ordinate is to the Fluxion 
of the Abſciſs, as the Ordinate is to the Subtangent 
of the Curve. 

Having likewiſe proved from the firſt Suppoſition, 
that if the deſcribing Point, when arrived at any Place 
given, ſhould continue to move onwards, with the 
Velocity it has there, it would proceed in a Right 
Line, which would touch the Curve in that Point; ; 
he concludes that the Direction of the Force in that 
Place is in the Tangent to the Curve: Conſequent- 
ly, the three Directions being known in each Place, 
the Proportion between the Velocities of the urging 
Forces will be likewiſe known. So that the Nature 
of the Curve being given, the Law obſery'd by theſe 
Velocities may be found; and if the Law of the Ve- 
locities be given, the Nature of the Curve may like- 
wile be given. 

Book III. 

In the third and laſt Book, we have the inverſe Me- 

8 thod of Fluxions, with its Application to the ſevera! 
Problems ſolvable by it; ſuch as the ſuperficial and ſo- 
lid Contents of Curvilineal Figures, the Rectification 
of Curve Lines, Centres of Gravity, Oſcillation and 
Percuſſion. Here alſo Mr. Cotes's Tables of Fluents 
are explain'd and illuſtrated by Examples. 
Hie finiſhes this Book with a great Variety of Pro- 
blems, that are of a Phyſico-Mathematical Nature, ſe- 
veral of which are new, and propoſed to him by Mr. 
Belidor. Some, indeed, are not ſo, having been 
ſolved by Meſſieurs Varignon and Parent ; but then 
he has ſolved them after a different, and, as he hopes, 
a more agrecable Manner, the Conſtruction being 
more ſimple, and the Proceſs much ſhorter. 
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II. Obſervation of the Moon's 2 ranſs t by AL 


debaran, April 3, 1736. made at London 
by John Bevis, M. D. 


The Glaſs in- 
verting the 
Objects. 


The Moon's Body and Miidbaras ſeen: 
together in the diſtinct Baſe of the 
- Teleſcope. 
7 45 52 The Moor's ſouthern Limb running 
along the parallel Thread, the 
weſtern Limb came to the horary 
Thread. 
7 49 41 The Glaſs remaining xd; and Alde- 
2 baran running along the parallel 
Thread, (having the "ame Declina- 
tion with the Moons ſouthern Limb) 
came to the Interſection of the 
5 Threads. 
8 13 04 The Moon again running along the 
V horary Thread. 
35 Aldebaran (the Glaſs remaining fix'd) 
came to the firſt oblique Thread 

at C. 
15 542 — to the horary Thread at 6. 
* to the ſecond oblique Thread at 4. 
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of the Moons 
IV. A 
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aſſing through 
Diſtance from 


7 5 


91 J 


Aldebaran in the Line p 
leſs than the Length of Mare Cri- 


the Moon's Body being ſomewhat 
ſum, or nearly 
q ter. 


the Cuſps, his neareſt 


Dia 
IOWA 


7.49.51 8.15.50. 8.59.55 


ans 
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8. 
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IV. P Collection of the Obſervations of the 


Lunar Eclipſe, Sept. 8, 1736. which were 
ſent to the — Society. 
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1. An Obſervation of an Eclipſe of the Moon, made 
in Fleetſtreet, London, by Mr. Geo. Graham, F. R. S. 
and by Mf. James Short of — F. R. C. on 
1 8, 1736. 
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Sept. 8, 1736. Apparent Time. 
: = M.- 
Beginning of the Eclipſe .. .. | 12 58 
The Shadow touched Erimaldi. 13 0 
„% . ©. 
touched Copernicus. 17 
touched the Eaſt Side 5 
FW I "7 
touched the Eaſt Sides, 
Side of Plato 


touched the Eaſt _ 
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1 
touched the Eaſt Side 
of Mare Criſium © LES. 
Beginning of total Darkneſs . 14 3 45 
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The Obſervation made with a 5 4 Inches reflecting 
Teleſcope, magnifying about 3 8 times, 


2. Eclipſis 


[93] 
* Eclipſis Lunæ fotalis obſervata Londini in Covent- 


Garden, Sept. 8, 1736. §. J. Teleſcopio 5 Ped. à 
J. Bevis, M. D. 


12 53 25 Penumbra inficit Limbum Euro- bore- 
I. um. Acre Sereno. 
54 25 Quz nunc ſatis conſpicua. Seren. 


56 5o Umbra vera, quantum judico, Lim- 


; bum attingit. Seren. 
57 30 Umbra Grimaldum tangit. Seren. 
13 oo 25 Tegit Grimaldum. Satis Seren. 
oy 23 Intrat Mare Humorum, per tenues Nu-- 
bes. Denſiſſimæ deinde Nubes. 
Mare Vaporum tangit umbra. Seren. 
. Lunz pars obſcurata ſubrutili quaſi co- 
denn cermnienr. VYaide 3 7. 
36 53 Limes Umbræ Manilium biſſecat, & 
mare Serenitatis contingit. Valde. 
Seren. 3 
3. Mare Tranquillitatis tangit. Seren. 
Tegitur Serenitatis Mare. Seren. 
Tangit Mare Criſium. Seren. 
Mare foecunditatis obtegitur. Seren. 
Immerſio Lunæ totalis. 
Denſiſſimæ Nubes ſuperveniunt, nec. 
Luna amplius conſpicitur, priuſquam 


16 43 oo Mare Tranquillitatis, uti videtur, peni- 


tus retectum per hiatum Nubium. 
43 30 lterum Nubes. 


17 03: 22 Diſcedente nube, Luna ab omni fuli- 
Sine libera videtur, 
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vero aptabatur, ejuſque Conſenſus cum Chronome- 


tro Dni- G. Graham, mediante optimo Horologio por: 
tatili notabatur. 


3. Momenta Eclipſcos Lunæ totalis, A. Mpccxxxv1.. 


For. Min. Sec. 


o W 9 Wy ml hy 
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Horologium per Altitudines Solis æquales Tempori 


—— 


— »éÜ—— 
— — 


S. "I 


— — 


die 1x St. V. xx St. N. Septembris, mane Vitem- 


bergz Saxonum obſervata, . £. Weidlero, 
R. $, S. &c. 


1 36 © Penumbra inſtar found yel nebulæ par- 
tem Lunz orientalem ſubit. 
50 o Initium. 
50 30 Umbra appellit ad Grimaldam. 
52 0 —— attingit Galileum. 
00 O — — attingit Keplerum. | 
I 30 ——— totum tegit Keplerum. 
7 o Lunaris diſci portio altius in umbram 
immerſa clarior apparet illa, quæ pro- 
pPior erat margini umbre. 
. Umbra appellit ad Copernicum. 
10 50. — -tegit totum Copernicum. 
16 I el | Tychonem. 
20 o Lunz pars dimidia obſcurata. 
25 © Umbra ad mare ſcrenitatis pertingit. 
29 10 ad Menelaum. 
36 oo Tegitur totum mare ſerenitatis. 
Luna hoc tempore per umbram ru- 
bet inſtar prunæ. 


45 30 Umbra ad mare Criſium appellit. 
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Hoc tempore circa mare Criſium um- 


bræ margo introrſum curyarur. 
Et in tota Eclipſi umbræ periphe- 
ria aſpera, variiſque prominentiis 
diſtincta, & in extrema regione 
veluti tenui fumo circumdata cer- 
nitur. 


Totum mare Criſium obumbratum. 


Obſcuratio totalis. 
Jam circiter tertia lunaris diſci pars 


verſus orientem obſcurior apparet 


parte occidentali. 
Umbra in medio obſcurior, circa CX- 
trema dilutior yidetur. 
Luna nubibus involvitur. 
Emerſio Lunæ ex umbra. 
Umbra relinquit Grimaldum. 


Poſtea Lunam nubes abſconderunt, ex 


quibus licet ſubinde iterum emer- 


geret, nebula tamen vel nubes rarior 
ita eam obumbrat, ut maculæ diſtingui 


non point. Tandem nubibus den- 
Gorits tota Luna occultatur. 


Obſervatio Teleſcopio octo pedes Pari- 


kinos longo ada fuir, 
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An Obſervation of the Eclip ſe f the Moon, Sept. 
8, 1736. made in Hudſon s-Bay 07 — Chriſto 
pher Middleton, F. R. C. 


Eing in Hudſon's Bay, in the Latitude 55 De- 
grees 34 Minutes, North, and on the Meridian 


of the "North Bear-Iſland, which lies 30 Miles to the 
Weſtward of Charlton, I obſery'd a total Eclipſe of 


the Moon on Sept. 8, 1736. The Weather was very 
clcar, but the Motion x the Sea render'd my Tele- 
ſcope uſeleſs, and I miſs d the — tr 1 


The total Immerſion of the Moon 185 8 22 F by my 
Body into the Shadow . 1 Watch. 


The Emerſion . .-. . 10 8 by ditto. 


JJ. - «+ „„ by ditto. 
In order to rectify my Watch, and be certain of 


the true Time, 1 took three ſeveral Altitudes next 


Morning, and one in the Afternoon, by Mr. Had. 


ley's and Mr. Smith's Quadrants; Which (having made 


proper Allowances for the Refraction of the Atmo- 


ſphere and the Height that I ſtood above the Surface 
of the Sea) were as follows: 


Deg. Min. Dey; Min, 
* Hence the true 8 
Time is 49 — 


The Time by T a 4 
my Watch 0 8 0 


Watch too * © 21— 


= 180 * _ n * 3 — 
* n A x * * a 
Fe N - . 

, | | | 

% ; a _ 

r . * 
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5 * : 


Deg. Min. - wy Min. 


18 — 
54 


5 ' The true Time 
Second Altitude a7 483 therefore is 


The Time by D 8 


Latitude 55 * my Warch 


Watch too " oY o & 7 Fo 


— — — 


* — 


Third Altitude 26 44? {The true Time C 9 24 — 


Latitude 55 AA Warcli F? 9 _ 


Watch too ow. 


The Fourth Altitude taken in the 
Afternoon — 1 20 Hence the true 
ſame Day 


5 The Time by 
Latitude * 33 „ my Watch 


30 


Watch too low 8 41 1 


If 21 Minutes therefore be added to the times ; 
aboye-mention'd, for the Error of the Watch, we 


ſhall have the true times of the ſeveral Obſervations 


on the Meridian of the N orth- Bear- Iſland, as fol- 
lows, ViS. 


Time is 5 3 25+ 
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The total Immerſion of the Moon $ _ 7. 8 4 
( OY . . - - « » 3 
%%%“ 


J 2-44-54 55; 6:0 I 


This fame Eclipſe Was abſerved Sept. 8, 1736. by 
Dr. Bevis at London, and he made the true Time of 
the total Immerſion of the Moons Body into the Sha- 
dow, 14 Hours, 2 Minures, 25 Seconds; conſequent- 
ly the Difference of Longitude between London and 


Nonth. -Bear-Iſland in Hudſons- Bay, is 5 Hours, 1 9 


Minutes, 25 Seconds, or 79 — Fl . 


W. Esch. 195 5 Solaris obſervata Londini "my 


23. 1736. 4 a). Bevis, M. D. 


Temp. App. P. M. 

4 12 35 Limbo Solis boreo K 

5 lum parallelum PP 
decurrente, Limbus p 
occidentalis attin- 


it filum horarium 
TH. 


12 42 en prope Limbum boreum 
ad filum obliquum primum I. per- 

venit. 

13 o Macula ad filum horarium HH. 

13 20 Macula ad ſecundum filum obli- 
um 2. 


9 


H. M. 


Temp. App. P. M. 
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14 45 Solis Limbus orientalis ad klum ho- 


45 


41 


Limbus orientalis Wo 


rarium. Deinde Nubes. 

Sole ex Nubibus emerſo, Eclipſis per 
Tubum incepta quidem, ſed vix jam 
incepta cernitur. 


| Inermi oculo trans vitrum coloratum 


adhuc imperceptibilis. 
| Nunc autem {at ſenſibilis. Tunc Nu- 
bes. 
Limbo auſtrino, parallelum decurren- 


tem, occidentalis Limbus ad horari- 
um filum. 


Cuſpis Solis Occidentalis ad horarium 
filum. 
Cuſpis orientalis H 

ad horarium. 25 


ad horarium. 


Tunc Sol uſque 
ad occaſum nu- 


bibus involutus 
eſt. 


2 : 


Initium pono ad 4 ws. 45 Min, 
* Sec. P. M. 8 : 
J. n Bevis. 


V. Ob- 
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. v. Obſervations of the Occultation of Mars 
by the Moon, Oct. 7. 1736. communicated 
10 the Royal Society. 


1. An Obſervation of the Occultation of Mars by the 

Moon, Oct. 7. 1736. made by Mr. Geo. Graham, 

F. R. S. in Fleetſtreet, London, with a Refratting 
Teleſcope of 12 Feet. 


October 7th, the firſt Contact could not be ſeen foe 
Clouds. 


Apparent Time. 
= MM > 
At 14 24 44 Mars appear'd about half cover'd, 
but a diſtinct View could not be 
„ had for flying Clouds. 
N 14 25 21 Mars totally cover d, the laſt Ray 
; Of Light being then loſt. 
i 15 11 22 The Moon appear'd, but Mars was 
not ſeen, no Part being yet 
5 emerg'd. 
15 15 11 I judge d it was quite emerg'd, but 
TE Clouds prevented the Moon's 
8 Limb rom . diſtinctly ſeen, 
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2. An Obſervation of an Occultation f Mars by 
the Moon, in Covent Garden, 1736. by J. Bevis, 
M. D. 


Efore the Eclipſe, I took ſeveral Differences of 
Right Aſcenſion and Declination between &. 
and „ Piſcium, for aſcertaining the true Place of 


Mars: As alſo ſeveral Differences of Right Aſcenſion 


and Declination between the Moon and Mars, before 
and after the Eclipſe, which I ſhall give another Time. 


Apparent Time. 


MM a. 
14 24 10 4 was ſurpriz d to ſee Mars continue 
e quite round, though hardly, to Ap- 
pearance, disjoin* d from the ſcabrous 

Edge of the Moon; but that Inſtant 

I thought it began to loſe its Figure. 


— Clouds. 


a 25 26 The Moon ſhone out bright again, but 


Mars was intirely vaniſh'd. 


15 14 46 The Moon being juſt clear of a Cloud, 


I faw Mars partly emerged. 


15 14 49 He ſeem'd juſt half out; then Clouds 
came on again, ſo that I ſaw not the 


final Contact. 
The Moon's Diameter was 21 „157 Parts of the Mi- 
crometer and its illuminated Part paſs d over the 


horary Thread in 2 Minutes, 3 Seconds. 


I am certain of the Time to 2 or 3 Seconds.. 
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YI. Obſervations of the Tranſit of Mercury 
over the Sun, Oct. 31. 1736. communt- 


cated to the Royal Society. 


1. An Obſervation of the Tranſit of Mercury over 


** Sun, Oct. 31. 1736. by Mr. George Graham, 
F. R. G. made in Fleetſtreet, London. | 


Oct. 31. A. M. 


Apparent Time. 
H. M. : S. 


At 9 22 oo 


9 25 37 


Mercury 
veral times; then quite cloudy 
till near 12, when we had 2 
Sight of the Sun for a few Mi- 
nutes, and took his Tranſit upon 
the Meridian; at which time we 


Mercury not yet ſeen, then Clouds. 

I firſt ſaw Mercury for a few Se- 
conds, and judged he was got 
intirely within the Suns Disk, 
or perhaps a little more; then 
Clouds again, with ſome Inter- 
vals of a few Moments between, 


which allow'd us a Sight of 
about three or four ſe- 


judged Mercury to be about two 
of his Diameters, or a little more, 
within the ums Disk, and a little 
paſt the vertical Line. 


12 10 27 We had again a Sight of the Sun, 


but Mercury was gone off. 
2. Con- 


Fs yy = 
— 


* 


2. Congreſſus Mercurii cum Sole in Aſtronomica 


Specula Bononienſis ſcientiarum Inſtituti abſerva- 
tus, die xi Novembris, Moccxxxvi. (N. S.) mane: 
referente Euſtachio Manfredio, ejuſdem inſtituti 
Aſtronomo. & R. 8. Lond. . 


UM mihi ob adverſam valetudinem tranſitum 


ſpectare, neque in eo mihi ipſi ſatisfacere licuerit, re- 


feram paucis, quæ in hac ſpecula non tam a me quam 
a Viris doctiſſimis, qui frequentes huc adventare con- 
ſueverunt, obſervata fuerint, præſertim vero ab egre- 


gio juvene Euſtachio Zanotto Phil. Doc., qui meas 
in aſtronomica profeſſione vices gerit; deinde ea ſub- 
jungam, quz poſtmodum ex obſervationibus in typum 
relatis, atque ad calculos expenſis una cum illo defi- 
In ſupremo ſpeculæ conclavi, unde majores tubi op- 


tici promi, aptarique poſſunt, intenderat Zanottus in 
Solem optimæ notæ teleſcopium, a Campano elabo- 


ratum, pedes 22 Bononienſes longum, quo ipſum, ſi 
fieri poſſet, Mercurii in marginem Solis incurſum no- 
taret; ac quando incurſum illum quorumdam aſtro- 
nomorum calculi maturius, aliorum ſerius, complu- 
rium ſcrupulorum diſſidio, pollicebantur, cum Zoſepho: 
Roverfio condixerat, fi quando ipſe ceſſaſſet, ut is con- 
feſtim eidem teleſcopio ſuccederet. Alii interea ali- 
unde brevioribus tubis in idem intendebamus. Coe- 
lum erat nitidiſſimum, aer nullo ventorum flatu per- 


turbatus. Obtigit Roverſio, ut omnium primus Plane- 


tam ad Solis marginem deprehenderet hora poſt meri- 


diem 22. 8. 37. ac mox interiorem ejus cum Sole con- 


tactum definiret hora 22. II. 12. Horologiis ute ba- 


hunc Mercurii ſub Sole nonniſi per intervalla 


s bo u \ 
i ol 4d 


fx 
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mur ad meridianam lineam per eoſdem dies expenſis, 
quam ipſam lineam Zanottus per æquales altitudines 
matutinas ac veſpertinas pturies ad Solem exegit. 

Obſervatoribus aliis paullo ſerius Planeta in Solis 
limbo eſt animadyerſus. Mihi, ex inferiori conclavi 
collimanti teleſcopio Campani pedum 11 non ante 
horam 22. 9. 5. eſt conſpectus, cum jam fat notabili 
ſui parte Solem delibaret, contactus autem interior eo- 
dem tubo æſtimatus hor. 22. 10. 53. Sed longe cer- 
tior prior illa obſervatio, quippe quæ præſtantiori in- 
ſtrumento eſt habita. Quoniam tamen ex temporibus 
egreſſus Planetæ mox afferendis conſtitit ejus corpuſ- 
culum in exceſſu impendiſſe min. 3. 16. ſi tantumdem 
ex tempore contactus interioris a Roverſio notati ſub- 
duxerimus, fiet contactus exterior, ſive primus Mer- 

curii ad Solem appulſus adhuc certior hor. 22. 7. 56. 
Deinceps obſervationes eo ſpectarunt, ut puncta ali- 
quot invenirentur ejus ſemitæ quam Planeta in Sole 
deſcribere viſebatur. Ea puncta ſingula ad circulum 
horarium, necnon ad parallelum per centrum Solis 
ductum retulimus, Caſliniana methodo, notatis ex ho- 
rologio temporibus, quibus & limbi Solis, & Mercu- 
rius filum horarium micrometri, hic vero præterea 
etiam obliqua pertranſiret, interea dum Sol boreo ſui 
margine filum ipſum parallelum perraderet. Multa 
ejuſcemodi punQa nactus eſt Zanottus teleſcopio pe- 
dum 8; unum ego vel alterum tubo pedum 6, cui 
tubo micrometrum aptatum erat exquiſiti operis a viro 
cl. Jo. Jacobo Marinonio Mathematico Cæſareo exco- 
gitatum, atque huic obſervatorio dono miſſum. Eo- 
dem & Noverſius, & Thomas Perellus, M. D. non- 
nulla puncta alia determinarunt. Huc etiam pertinet 
obſervatio a Perello in ipſo meridiano habita, murali 
ſemi- 


Fig. . 


ſemicirculo, qua obſervatione inventa eſt Planetæ af. 
cenſio recta ſecundis 11 4 temporariis major, declina- 
tio autem ſecundis 58 2 temporariis minor quam cen- 
tri Solis. Illud præterea Zanottus ſibi ſumpfit, ut in- 
ſigniorum macularum, quæ plures co die in Sole cer- 
nebantur, poſitus deſcriberet. Ab iis maculis facile 
erat Planetam internoſcere, & quod exacte rotundus, 
& quod nigerrimus, & quod nulla areola eſſet ob- 
ſeptus. | 

Ad Mercurii egreſſum quod attinet, Frexciſtns Al- 
garottus, R. F. Lond. S. qui nuper ex Gallia & Britannia 
in Italiam redux hujuſce phænomeni ſpectandi gratia Bo- 
noniam fe contulerat, tubo pedum 8 uſus initium notavit 
hora a meridic o. 50. 1, finem hor. o. 53. 6; ego vero tele- 
ſcopio illo 11 pedum initium hor. o. 5 1. 7, finem hor. 0. 
53. 44; Roverſius teleſcopio pedum 14 finem tantum 
advertit hor. o. 54. 1; verum hæ obſervationes minus 
certæ cum ob mediocrem tuborum præſtantiam, tum 
quod ventus id temporis coortus tubos ipſos nonnihil 
agitaret. Præferenda ergo hiſce omnibus obſervatio 
teleſcopio illo pedum 22 habita, quo Franciſcus Van- 
dellius, in hoc ſcientiarum Inſtituto militaris archi- 
reffurg profeſſor, interiorem contactum detinivit hor. 
o. 50. 50, exteriorem hor. o. 54. 6, unde mora pla- 
netæ in limbo min. 3, 16, & tempus egreſſus centri 
hor. o. 52. 28, quod ex mea obſervatione foret hor. 
8. 12. 47. 

Hactenus obſervationes ipſæ; nunc quæ ex earum 
inter ſeſe collatione una cum Zanatto deduxerim, per- 
ſequar. Aſſumpta Solis diametro min. 32. 34, ac 
tempore ejus tranſitus per circulos horarios min. 2. 17. 
(quos numeros & recentiorum aſtronomorum tabulæ 
exhibent, & obſervationes ipſæ comprobarunt) puncta 
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illa planetariæ ſemitæ obſervando definita in typum 
retulimus; ac cum ob exiguas obſervationum fallacias 
minime omnia examuſſim in eandem rectam lineam 
inciderent, nullam eorum conciliandorum rationem 
aptiorem invenimus, quam ſi ſtatueremus perpendicu- 
larem lineam ex centro Solis ad planetæ ſemitam 
ductam angulum cum horario circulo comprehendere 


grad. 23. 40 ad ortum: ejus vero perpendicularis lon- 


gitudinem a centro ad ipſam ſemitam poneremus min. 
13. 58 ad boream. Ex his reliqua omnia calculo de- 
duximus i in hunc modum. 


Initium ingreſſus Mercurii in So- 8 


lis diſcum hor. 22 7 6 


Ingreſſus centi e e 9 2G 
Totalis ingreſſus Dn, Bor. 22 11 12 


—— 4 


— = 3 


Initium egreſſuis hor. © o 0 


Egreſſus centri a 3 © - 
Totalis egreſſus VVV 54 6 


Mora centri Mercuri in diſco „ 
1 >. 4406-2 43 
Semimora 1 
Tempus medii tranſitus ” Kr 28 23 1 


Angulus lineæ perpendicularis ad 


ſemitam planetz cum circulo „„ 
horario ab obſervationibus det : 
nitus, ad ortum . 23 6 00 
Angulus eclipticæ cum horario ex EE 
tabulis aſtronomicis ad ortum gr. 105 48 


Inde 


It- 


L 167 J 


Inde angulus ecligilcs cum per- 

pendiculari ad Mercurii ſemi- 
tam apparentem 

Et angulus ſemitæ app · cum eclip- 
tica 


Diſtantia ſemitæ a centro Solis 


ab obſervationibus inventa ad 
bor. 
Semidiameter Solis 


Longitudo ſemitz intra Solis diſ- 


cum 
Ejus longitudinis dimidium 


Ex his motus horarius Mercurii i in 


ſemita apparenti 
Motus horarius en in eclip- 
tica 


Inde portio ſemitæ inter medium 

tranſitus & conjunctionem 

Portio ſemitæ ab ingreſſu ad con- 
junctionem 


Portio ejuſdem a conjentiione s ad 


egreſſum 


Differentia longitudinis Mercurii 


EX. Solis in ingreſſu 
Differentia longitudinis in y_ 


Tempus a odio trends ad con- 
junctionem 
Tempus ipſum conjunc- 

tionis Bononis 


temp. ver. 


gr. 
gr. 


hor. 


0 
0 


hor. 23 50 


temp. med. hor. 23 34 
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108 J 
Longitudo Solis & Mer. 
curii in tpſa conjunc- 
tione e Caſſinianis t 1 
bulis HScorpii gr. 


Huic longitudini reſpondet intra 
ſec. 4. obſervatio a Petro Lilia 
FJ. U. D. ecodem die habita. 
gnomone meridiano ad Divi Pe- 
tronii. 


Latitudo Mercurii in ingreſſu bor. or. 


Latitudo in egreſſu bor. gr. 
Inde motus horarius i in latitudinem gr. 
Er latitudoin ipſa conjunctione bor. gr. 


Ex his intervallum tempo- 


ris a tranſitu Mercurii 
per nodum aſcenden- 
tem ad conjunctionem 
Et tempus ipſum tranſitus „ 
per nodum t. ver. hor. 
. t. med. hor. 


Bor. 


Ex tabulis Caſlinianis motus Mer- 


curii in orbita e Sole viſus inter- 
tervallo horarum 16, 39 circa 
hoc tempus, ſeu argumentum la- 


titudinis in conjunctione : 
Idem motus ad eclipticam reductus gr. 


Inde locus nodi aſcenden- 3 
tis Mercurii e Sole viſus Tauri gr. 
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Diſtantia Mercurii a Sole ad tem- 
pus conjunctionis e tabulis Caſ- 
ſinianis | 
Diſtantia Telluris a Sole ex iiſdem 
tabulis 


Inde latitudo Mercurii in con- 
junctione, e Sole viſa bor. 

Unde inclinatio orbitæ Mercurii 
ad eclipticam 


| Tempus a contactu interiori Mer- 


curii ad exteriorem in egreſſu 
ex obſervatione 

Portio ſemitæ hoc tempore a Mer- 
curio peragrata 

2ngulus ſemitæ ipſius cum ſemi- 
diametro Solis in egreſſu 


Inde diameter apparens Mercurii 


quamproxime 


Boreas 


or. 


gr. 
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3. Extract of a Letter from Mr. Profeſſor Weid- 
ler, F. . I. Re. Iv 25. Mortimer, Yor R. C. 


dated at Wittemberg, Jan. I, 1737. N. F. Tranſlated 
From the Latin by T. S. M. B. F. R. S. 


I Have lately anſwer'd your agreeable Letter of Oct. 
. 26. 1736. and now ſend you a printed Copy of 
my Obſervation of the Tranſit of Mercury over the 
Fun, on Nov. 11. for though the uncertain State of 
the Weather was ſome Hindrance to a complete Ob- 
ſervation, yet what I obſery'd, I thought proper not 
to deprive others of; chiefly becauſe it does not appear 
to me, that this Phenomenon has hitherto been ſecen 
with better Succels. 
I beg you will ſend the other Copy to Dr. Halley. 


Dr. Weidler's Obſervations of Mercury's Tranſit ; 
extracted from the printed Account. 


Mercury appear d 
within the duns eaſt- 
ern Limb (as in the 
Scheme) 
H. M. 8. 7 
10 40920 mt 1 * 
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VII. 4 Collection of Obſervations communi- 


cated to the Royal Society, relating to the 
COMET that appear d in the Months o 
January, — and March 173 6-7. 


r 


* 8 


— 


—B ————_— 


1. Obſervations upon the Comet that appear'd in 


the Months of January, February and March 1737, 
made at Oxford, by J. Bradley, F. R. S. av. 
Pro. Aſtron. 


Made ſeveral Obſervations on the late Comer, 


ſervations within about a Minute of a Degree: But 
the firſt of them being taken many Days after the 
Time of the Perihelion, and the whole Series compre- 


hending but a very ſmall Portion of the Trajectory; I 


was ſenſible, that a little Error, either in the Obſer- 


vations themſelves, or in the Places of the Fixt Stars 
with which the Comet was compared, might occa- 
ſion a conſiderable Difference in the Situation pea Mag- 


nitude, c. of the Orbit deduced from them alone; ; 


and therefore I was deſirous of having ſome earlier and 
accurate Obſeryations, in order to determine thoſe 
Elements with morc Certainty : But not having yet 
becn able to procure ſuch, I ſhall not longer defer lay: 
ing before the Society the Particulars of my own, to- 


gether with the Compariſon between the obſerved 


3 
p - = | 
* 28 T ＋ 4 


ap 


during the laſt five Weeks of its Appearance, 

which enabled me to find out the Elements of a pa- 
rabolic Trajectory, upon which a Calculus might be 
founded, that would correſpond with each of my Ob- 
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Places of the Comet, an thoſe gi from ſuch 


Elements as I have alrcady collected from my own 
Obſervations. 

I firſt ſaw the Comet on the 1 5th of February 1737, 
between Six and Seven in the Evening, when its 
Nucleus appear d ſmall and indiſtinct, and its Tail (ex- 


tending above a Degree from the Body) pointed towards 


the Star in Lino Auſtral. Piſcium, marked E by Bayer. 
Applying my Micrometer to a good ſeven Foot Tube, 
I obſerved, that at 7 Hours, 32 Minutes Temp. Æquat. 
the Comet preceded the ſaid Star 1 Degree, 1 Mi- 


nute, 40 Seconds, in Right Aſcenſion, and was 20 


Minutes, 20 Seconds more Southerly than the Star. 
Note, That the equal Time is likewiſe made uſe of 


in all the following Obſervations. 
Aſſuming the Place of this Star, as it is ſettled in 
the Britiſh | Catalogue, (as I ſhall likewiſe the Places 


Comet's Right Aſcenſion was 23 Degrees, 58 Minutes, 


o Seconds, and i its Declination 1 Degree, 31 Minutes, 
55 Seconds, North. ; 


February 17. 7 Hours, 33 Min. the Comet followed 
4 in Nodo Lin. Piſcium 31 Min. 25 Sec. in Right 


| Aſcenſion, and was 52 Min. 30 Sec. more Northerly. 


Hence the Comet Right Aſcenſion was 27 Deg. 38 
Min. 20 Sec. and its 'Declination 2 Deg. 21 Min. 


Io Sec. North. 


February 18. 7 Ho. 14 Min. a ſmall Star (whoſe 
Right Aſcenſion was afterwards found to be 29 Deg. 


O Min. 5 Sec. and Declination 2 Deg. 58 Min. 30 Sec. 


North) preceded the Comet 24 Min. o Sec. in Right 
Aſcenſion, and was 15 Min. 3o Sec. more Northerly. 
Hence the Comet's Right Aſcenſion was 29 Deg. 


24 


of others hereafter mentioned) it follows, that the 


1 


24 Min. 5 Sec. and its Declination 2 Deg. 34 Min. o Sec. 
North. 

February 21. 7 Ho. 25 Min. the Comet preceded 
y Ceti 1 Deg. 6 Min. o Sec. in Right Aſcenſion, and 
was 38 Min. 20 Sec. more Southerly. Hence its Right 3 
Aſcenſion was 34 Deg. 25 Min. 10 Sec. and its De- 
clination 3 Deg. 47 Min. 20 „„ | 
February 22. 7 Ho. 45 Min. the Comet followed 
„ Ceti 30 Min. 5 Sec. in Right Aſcenſion, and was 
18 Min. 4.5 Sec. more Southerly. Hence the Comet's 
Right Aſcenſion was 36 Deg. 1 Min. 15 Sec. and its 
Declination 4 Deg. 6 Min. 55 Sec. Notth. 
February 25. 7 Ho. 45 Min. a ſmall Star (whoſe 
Right Aſcenſion was afterwards found to be 40 Deg. 
4 Min. o Sec. and Declination 5 Deg. 5 Min. 30 Sec. 
North) followed the Comet 2 Min. 3o Sec. in Right 
_ Aſcenſion, and was 2 Min. 30 Sec. more Northerly 
| than the Comet. Hence the Comet's Right Aſcenſion 
| was 4oDeg. 31 Min. 30 Sec. and its Declination 5 Deg. 
3Min. o Sec. North. 

The Difference of Right Aſcenſion and Declination 
between this Star and the Comet was taken with a 1 7 
Foot Teleſcope; but the Place of the Star was deter- 
mined by one Obſervation made with the 7 Foot 
Tube. 
February 27. 8 Ho. 45 Min. the comet preceded a 
ſmall Star x Deg. 16 Min. o Sec. in Right Aſcenſion, 
and was 2 Min. 15 Sec. more Southerly. The Right 
| Aſcenſion of thisStar was afterwards (by a ſingle Obſer- 

vation) found to be 44 Deg. 37 Min. 40 Sec. and its 
Declination 5 Deg. 38 Min. 3o Sec. North. Hence 
the Comer's Right Aſccnhon Was 43 Des: 21 Min. 
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40 Sec. and its Declination 5 Deg. 36 Min. 15 Sec. 


North. 
March 4. 8 Ho. o Min. a ſmall Star (whoſe Right 


Aſcenſion was found to be 49 Deg. 30 Min. 30 Sec. 


and its Declination 6 Deg. 38 Min. 30 Sec. North) pre- 
ceded the Comet 7 Min. 30 Sec. in Right Aſcenſion, 


and was 10 Min. o Sec. more Southerly. Hence the 


Right Aſcenſion of the Comet was 49 Deg. 38 Min. 
o Sec. and its Declenſion 6 Deg. 48 Min. 3zo Sec. 
March 12. 8 Ho. 25 Min. the Comet preceded 
& Tauri 2 Deg. 5 Min. 50 Sec. in Right Aſcenſion; 
and was 4 Min. 25 Sec. more Northerly than the Star. 
Hence the Comet's Right Aſcenſion was 58 Deg. 12 


Min. 40 Sec. and its Declination a Deg. 16 Min. 50 


Sec. North. 


March 14. 9 Ho. o Min. the Comet followed the 


47th Star of Taurus in the Britiſh Catalogue 1 12:Min. : 


50 Sec. in Right Aſcenſion, and was o Min. 15 Sec. 


more Northerly than the Star. Hence the Comet 's. 


Right Aſcenſion was 60 Deg. 8 Min. 5 Sec. and its 
Declination 8 Deg. 34 Min. 5 Sec. North. This, and 


all the following Obſervations, were made with a 


good 15 Foot Teleſcope, the Comet now appearing 
roo faint to be well obſerved with the 7 Foot Tube. 


March 17. 8 Ho. 40 Min. the Comet followed v 


Tauri 25 Min. 5 Sec. in Right Aſcenſion, and was 


9 Min. 40 Sec. more Northerly. Hence its Right A(- 


cenſion was 62 Deg. 47 Min. 55 Sec. and its Declina 
tion 8 Deg. 58 Min. 45 Sec. North. 


March 19. 7 Ho. 50 Min. the Comet a the 
ſame Star 2 Deg. 4 Min. 50 Sec. in Right Aſcenſion, 


being 23 Min. 55 SCC. more Northerly. Hence its 
Rig ht = 


Tre! 


Right Aſcenſion was 64. Deg. 27 Min. 40 Sec. and 
Declination 9 Deg. 13 Min. o Sec. North. 

The fame Night, at 9 Ho. o Min. the Comet. 
ceded d T auri 47 Min. 40 SEC. in Right Aſcenſ ion, 
and was 22 Min. 50 Sec. more Southerly. Hence its 
Right Aſcenſion was 64 Deg. 30 Min. 20 Sec. and De- 
clination ↄ Deg. 12 Min. 35 Sec. North. 

March 20. 8 Ho. 5 Min. the Comet preceded 4 
Tauri o Min. zo Sec. in Right Aſcenſion, and was 


its Right Aſcenſion was 65 Deg. 17 Min. 3o Sec. and 
Declination 9 Deg. 18 Min. 50 Sec. North. 
March 22. 8 Ho. 15 Min. the Comet followed the 


ſame Star 1 Deg. 36 Min. 10 Sec. in Right Aſcenſion, 
Min. 5o Sec. more Southerly. Hence its 


and was 8 
Right Aſcenſion \ 2 66 Deg. 54 Min. 10 Sec. and De- 
clination 9 Deg. 31 Min. 35 Sec. Non. - - 


This was the laſt Night that I faw the Comet; for the 


Moon being then in her Increaſe, intirely obſtructed 
its further Appearance. The Light of the Comet was 
indeed (even in the Moon's Abſence) fo very weak, 


that I found it difficult, in ſome of the latter Obſer:- 


vations, to take its Place with any tolerable Certainty ; 
which js, in part, the Cauſe of ſome little Diſagree- 


ment obſervable in the Comets Places taken from the 


ſame Stars on different Nights; though there are like- 
wiſe other Irregularities that occur in this Series of Ob- 
ſervations, which ſeem to ariſe from ſmall Errors in 
the med Places of the Fixt Stars. 

Suppoſing the Trajectory deſcribed by this Comet 


to be nearly Parabolical, conformable to what Sir 


Tfanc Newton has delivered in the third Book of his 
Princip. Math. ] collect from the foregoing Obſer- 
„ poations, 


re- 


16 Min. 35 Sec. more Southerly than the Star. Hence 
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yations, that the Motion. of this Comet in its own 
Orbit was Direct, and that it was in its Perihelion, 
January 19. 8 H. 20 Min. Temp. e_/Equat. Lond. 
That the Inclination of the Plane of the Trajectory to 
_ theEcliptick was 18 Deg. 20 Min. 45 Sec. The Place of 
the Deſcending Node & 16 Deg. 22 Min. The Place 
of the Peribelion = 25 Deg. 55 Min. The Diſtance 
of the Perihelion from the Deſcending Node 80 Deg. 
27 Min. The Logarithm of the Perihelion Diſtance 
from the Sun 9.347960. The Logarithm of the Di- 
urnal Motion 0.938188. 

From theſe Elements (by the Help of Dr. Halley's 
general Table for Comets, to which they are adapted) 
1 computed the Places in the following Table ; which 
alſo contains the Longitudes and Latitudes of the Co- 

met, calculated from the obſerved Right Aſcenſions 
and Declinations above-mentioned, together with the 


Differences between the obſeryed and computed 
Places. 1 
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ſonably con- 


clude, that the Orbit, as above determined, cannot 
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From the ſmall Differences between the Comet's 
differ much from the Truth, and muſt therefore be 


obſerved and computed Places, 
laſt Columns of this Table, we may rea 
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Comet that ſeems likely to have been the ſame with 
this, whereof a Deſcription has been given particular 
enough to determine this Point. 


nebratum intuebamur. C 
tunc ptæſto eſſet; & viciniorum fixarum conſpectum 
nedum nebula interciperet; verum & crepuſculum 


T 81 


gui this Comet upon another Return, and thereby 


to ſettle its Period; which I cannot at preſent pretend 
to do, not having met with an Account of any former 


— 


. Cometes Romæ ex Monte Aventino obſervatus 
* Februario 1737, à Didaco de Revillas Abb. 
Hieronym. R. C. S. 


Urca horam ſoptinam P. M. diei 16 nobis primum 


in occidentali cœli parte Cometes apparuit, octo 
vel novem gradibus Venere inferior; atque ab ejus 
verticali circulo aliquantulum Meridiem verſus decl; 
nans. Nudo oculo nonniſi albicantem, et crepera 


luce fulgentem Lineolam conſpiciebamus: egregio 
tamen Campani Teleſcopio Ped. 6. præter Caudam, 
quæ in partem a ſole averſam protendebatur, & line. 
olæ ſpeciem extra teleſcopium præ ſe ferebat. Nucleum 


quoque etſi tenui Athmoſphæra circumundique obte- 
Quum nullus circuli quadrans 


ſubtraheret, Cometæ locus apparens ca nocte definiti 


minime potuit. 


A die 16 ad 19, ficuti & poſt 25, hi alia occurre- 


bant impedimenta, quæ obſervationibus vacare prohi- 


bebant. Noctibus porro inter 19 & 26 mediis haud 
aliter apparentem Cometæ locum accurate determinare 
licebat, quam Phœnomenon cum Venere comparan- 
do: Propterea quod paryo dumtaxat Quadrante uterc- 

mur, 


Die. P. M. 


H. M. 


22 7 O0 


23 7 20 


24 6 IF 
95 LE. 


' Differ. Vert. | 


1 M. ¶ticale Micrometri filum per- 


Gr. 
Gr. 
Gr. 
Gr. 
1 | 

Die 24 3 Venus, & Coma ay pee. Gr. 7 35 


L119 J 
mur, cujus tubus opticus pedem Anglicum vix æqua- 
bat. Ex verticalibus itaque cum Cometæ, tum Vene- 
ris altitudinibus eodem tempore obſervatis, verticales 


utriuſque differentias collegimus, quas hic damus. 


Cometæ Cauda die 22. Ver- 


5 *?[tranfiens horarium minutum 
3 56 cum Sec. 7. impendebat. Mi- 
3 A ſcrometrum autem laudato Cam- 
2 30 fpani Teleſcopio 3 erat. 


I 471 


G2 


rebant ſub Angulo 


Dic _— 7 | 30 — ſub Angulo Gr. 8 5 


3. Obſervations upon the Comet ſeen in January and 


February 1736-7. and of an Eclipſe of the Sun, 


Feb. 18. 1736- 7. made at Philadelphia in Penſyl- | 
vania, zncloſed in à Letter — Dr. Kearſly 70: 


Mr. Peter Collinſon, Y R. . 


N the 27th of January la, Hour Six in | this 
: Evening, I faw a dull Star about 3 or 4 Degrees 
above Mercury, and a little to the Southward of a 
Vertical paſſing through v, but took little Notice of 


it then, not thinking of a Comet; but by comparing 
N 8 place with the Fixt Stars, 1 afterwards thought it 
might be a Comet. On the 3iſt, about 6 Ho. 30 
Min. P. M. I took its Diſtance from Venus, by a re- 
flecting Inſtrument of Mr. Hadley Make, 14 Deg. 
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4d Min. but by a Foreſtaff, 14 Deg. 50 Min. and : a 


Right Line paſs'd over the Comet, Yenus; and the 


Pleiades. The Night following, about 6Ho. 20 Min. 
its Diſtance from . was, by Mr. Hadley's Inſtru- 


ment, 13 Deg. 25 Min. The reſt of my Obſerva- 
tions, by ſuch Inſtruments as I had, being none of 


the beſt, 75 the Comet's growing very . are as 
follows: 


Is Ho. Min. P.M. 
Feb. 7. 6 47 Comet from Venus 7 Deg. 
40 Min. 
from Aldebaran 59 
40 Min. 
from Algenib 17 
Deg. 45 Min. T7 a Fore- 
5 1 
JVP Line from the Co- 
met over Venus paſs d over 
the bright Star in the Side 
5240 4 - of Perſeus. 
- IT oe 14 Comet from Venus 7 Deg. 
| =; uu 
4 20 A Right Line over the Co- 
met, Venus, and Head of 
5 Caſſiop era. 
IJ. T 20 The Ee was in a Right 
Line, and to the North- 
ward of two Stars; Di- 
ſtance of the Stars I ſup- 
poſed to be about 40 Mi- 
nutes, and the Comet from 
the leaſt 30 Min. Theſe 
Stars, I think, were the 
South 


7 3 


| _ Deg. 


| 1 
a * 
* 
2 * a. - 
9 * x = * 
p * a 2 
„ * 
' 2 | 29 
Fa Pa 3-4 | 
- F », * 
3 _ 
—_ 


South Node of Piſces, 
; brighteſt from Venus 10 
Deg. 20 Min. from Alde- 
baran 50 Deg. 30 Min. as 
ore Is found it ſet down, but 
D. : muſt be very falſe. 
20. No Star within Sight of the 
Ho. M. Comet by the Teleſcope. 
30 7 Comet from Aldebaran 34 
5 Deg. from Lucida Cap. * 
19. 
Wanted about a Degree of 
Oculus Ceti — Which 
was the laft Sight I had of it. 


P. F. The Eclip ſe Feb. 18. could not be well ob- 
ſerved here, by reaſon of Clouds. I rectified my Clock 
by one of Heath's large Ring Dials. At 7 Ho. 18 Min. 
there was a ſmall Dent in the Sun's Edge, whence the 
Beginning 1 or 2 Minutes ſooner: Juſt before the End, 
232. 10 Ho. 11 or 12 Minutes, 1 had a Sight of the 

Sun again, and there was then a Dent in the Sun's 
Edge, fo that the End muſt be 10 Ho. 13 or 14 Min. 
in the Morning : About the Middle. of the Eclipſe, 

there was a large Spot near the Middle of the en- 


lightened Part, which was the North Side of the Sun. 


21. about 30 8 
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4 Part of a Petter fro Roſe Fuller, M. D. E R. 3 


to the Preſident; mentioning a Comet ſeen i in ja- 
maica, January 1736 . 


Spaniſh- -Town, Mar. 1. 1 736-7. 


E have nothing new here to write you of, but 
the Appearance of a Comet, which was firſt 
perceived about the 26th of January, but muſt, by 
its. Plainneſs then, have been viſible for ſome time be- 
fore. It was in the Welt firſt of all, ſome Degrees 
below and directly under Venus: Every Night it ap- 
pear d nearer to that Star, but inclined Northerly. In 
about a Fortnight, it was parallel to it, and in a Week 
after, Was no more to be feen. 
4 am, &c. 


Roſe Fuller, 


| * Extrat of a Letter FL Mr. Sartorſus, a Mir | 


. at Madras, dated Feb. 9. 1736-7. V. S. 
7. Bayer at Petersburgh ; concerning the Co- 
C. M. 


* i Tranſlated Jun the German 
R. S. Sec. 


OR ſeven Days laſt paſt, about 7 Hours Ve ere 
there hath appear d a dim Comet, as we took it 
to 1 It is ſeen in the Weſt, under Venus towards 
the S. W. It looks through a Tube of ro or 11 Feet 
long, like a dim or pale Planet; its Tail tends upwards. 
What do the Aſtronomers in Europe ſay of it, if it 


6. An 


hath been ſeen chere? 


due Welt. 


(mJ 


ion of the Comet ſeen at Lisbon, by 


6. An Obſervati 
G. R. Vanbrugh, 
War. Communicated to the Royal Society, by John 


Hadley, Eſq; V. Pref. R.S. 


Lishon, Jan. 29, 1736-7. 


T 6 Hours 4.9 Minutes, P. M. we ſaw a Comet 
with a long bruſh Tail, at which tinie its Alti- 


tude was found 5 Degrees 15 Minutes, its Diſtance 


from Venus 18 Degrees 5 Minutes; and Yenus's Alti- 


tude was obſerved 20 Degrees 40 Minutes. It bore 


G. R. Vanbrugh, 


22 by _ Machin, R. S. Secr. 1 


„ The Place of the Co 
« ought to be on Far. 29. 7 


9 Minutes, 


fame ſacl 


Seconds, Bor. ” The Conn of 3556 anoves the 


lination to the Ecliptic. 


i; on board the Burford Man of 


4 according to this Obſervation: 
= Eq. Time at 
| © Lond. P. M. ( 13 A Z Minutes) Latitude 3 Degrees, 
its Nodes nearly in the ſame Place, cd yi ear 
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vu. 4 Letter from John Phil. Breyne, M. D. 
F. R. S. to Sir Hans Sloane, Bari. 
Pref. R. F. with Obſervations, and a De- 
_ ſeription of ſome Mammorh's Bones dug 


up in Siberia, proving them to OW: be 
e 4 10 * „ 


by TR ** „FFF 
OUR very learned and inftrutive Accounts of 
Elephants Teeth and Bones found under 
Chand, I faw with great Pleaſure in the Philoſa- 
phical Tranſaftions, No 403. and 404. In the fame i 
Year, to wit 1728. I was buſied about the very lame Ii 
Matter, eſpecially to proye, that the extraordinary i 
large Teeth and Bones found under Ground, and 
digged up in ſeveral Places of Siberia, by the Name 
of Mammoth s, or Mammut s, Teeth and Bones, 
were, 
I. True Bones 2 Teeth of tins large: Animals 
once living ; and, F: 
II. That thoſe Animals were Elephants, by the = 
Analogy of the Teeth and Bones, with the known 
ones of Elephants. 4 
III. That they were brought and left there by the 
_ univerſal Deluge. I made likewiſe ſeveral uſeful In- 
ferences about this Matter. 1 
At the ſame time there flouriſhed in our City a So- 
ciety of ſome learned and ingenious Gentlemen, who 
met once a Week in a certain Place: In one of thoſe 


Meetings in the Month of of March, 1 had the Honour 
to 


\ 


2 


L 25 


to read and communicate my Thoughts and Obſerva- 
tions about this Subject; which, as I believe, they 
will not be diſagreeable to you, I have tranſlated into 
the Engliſh Tongue, and joined to this preſent Letter. 
After that, big. in the Year 1730, Dr. Meſſer- 
ſchmiat returned to Dantzich, from his Travels thro! 
Siberia, and was pleaſed to communicate to me ſome 
curious Dranghts of a Part of a Skeleton, to wit, of a 
very large Skull, Dens exſertus & molaris, with the 
Os femoris, belonging to the Animal commonly 
called Mammoth, found in Siberia; by which our 
Aſſertion, that the Teeth and Bones, called in Ruſland 
Mammoths Bones, are the true Tecth and Bones:of 
Elephants, is not only, as you wiſhed in your firſt Ac- 
count, put in a greater Light, but, if I am not miſ- 
taken, demonſtrated beyond all Doubt. 
Therefore I cannot forbear ſending you theſe 


Draughts copicd, for your died, þ with the Ex- 
plications : and the N added Being with true 


Reſpert,; - „ 
Dantzich, , T our moſt humble and moſt 
. 3b, 1735. . Servant, 
3 P. Breyne. 


| Obſerwations. , on the W 5 Fg | 
and Teeth found in Siberia: Read in 


Meeting of ſome learned Gentlemen 2 
Dantzick in the Tear 1728. by J. P. B. 


AH Ax learned and curious Gentleman Dr. Da. 
niet Gottlieb Meſſerſchmidt, who was ſent 


5 A Years ago, by his late Czariſh Majeſty, Peter the. 
Great, 
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Great, into Siberia, to ſearch after the Products of 

Nature in this uninhabited and cold Conntry, was 

pleaſed to ſend me in the Year 1722, amongſt ſome 

other Samples of Natural Things out of Siberia, two 
very large Teeth, called there, "Mammoth or Mam- 

mut's Tecth, with the following Infcription : Dens 
molaris, ut videtur, diluvianus, Belluæ cujnſdam 
haftenus incognitæ, niſi pro E lephantino habendus 
fit, cujus jam penes Te eſto arbitrium, Ruſſis Mam- 
moth, repertus in Montium altiſſimis 5 75 ad 
Tbomam fuuium. Alterum eft fruſtum altud Eboris 
Denti exerto Elephantis Non abſumile, ab alits re- 
pertum in Thome Montibus. 
After I had mad an accurate and nice Examination 
of them, I thought it worth my Pains, Gentlemen, 
to ſhew you the ſame here. | 

One is a Dens Molaris, or Grinder, a Foot broad, 

half a Foot long; and three Inches thick, weighing 
8 15 and Ziij. pretty entire, except that it is broxen 
in two Pieces, and the Extremities of the Roots 
ſpoiled. The Subſtance is between that of a Bone and 
Stone, except that on the upper part of the Outſide 
fome parallel undulated Lines appear, which have ſtill 
preſerved the Enamel of the Tooth. | 

The other is a Piece of a Dens exertus, 8 Inches 
long and 3 Inches thick, of 1 Pound and 6 Ounces 
Weight; in ſome Places not different from Ivory, but 
in others calcined like the common Unicornu F of- 
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What 25brond. Ides mentioneth of the Mam: 


mths Teeth and Bones, deſerves to be looked at; as 


alſo the Journal of Laurens Zange s Journey to Chi- 


na, and the Remarks of Capt. John Bernard 


Muller F. | 
Thoſe above mentioned; as far as I know, are the 
chiefeſt Authors which have treated of the Mam 


mot hs Teeth and Bones, as a very nnn and par- 
ticular Curioſity of Siberia. 


It would not be worth while, nor our Pains, to 


_ detain you with the Refutation of ſome partly mere- 


ly fabulous Opinions, quoted. by the ſaid Authors, 


Sow the Origin of thoſe Teeth and Bones: There- 
fore I deſign. only to pick out of the Teſtimonies of 


Matters of Fact of the foreſaid a the —— 


Points to my Purpoſe: 


1. That thoſe Teeth and Bones are 1 in 1 


beria, chiefly in the Northern Parts, near the Rivers 
f Jenixea, Trugau, Mongam- Sea, Lons, Sc. towards. 
the icy 
the Banks of thoſe Rivers, ſo that part of the adjacent 
Mountains do fall down ; and that they are found in 
ſuch 


Sea; at the Time when the Ice has broken 


Quantity as is ſufficient for Trade, and to make. 
a for the Czar |.. 
That ſometimes Skelczons of this kind are found : 


ny near complete. 


3. That thoſe Teeth and Bones are not found al- 


2 1 
0 —B . _ — 


+ In his Travels from * to China. * To be found in the 


Preſent State of Ruſſia. I Vid. The Nb State of Ruſland. 
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are uſed as Ivory, to make Combs, Boxes, and ſuch 


thing reſembles the common Ivory, being but a little 


ſpection, 1 think I may advance three Things. 


truly natural Teeth and Bones, belonging heretofore 
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Bones of Animals. 


the Teeth, which do accurately agree with the Grinders | 


_ conſider the accurate Remarks made by Dr. Moli- 


neux and other curious $ Fellows of che e Royal Society 
thereon. 


9 
Dentes let, or Grindets, of 20 or 24 Pound 
weight f, and Dentes exerti, two of which weighed 


4.00 Pound 43; ſometimes of a middle Size, as mine 
above- mentioned, and at other times ſtill ſmaller. 


4. That of thoſe Tecth, viz. Dentes exerti, ſome 
other Things. Capt. Muller ſaith *, that it in every 
more brittle, | and ny turning Lene me Weather! or 
"Our of theſe quoted Remarks join d to ocular In- 


I. That thoſe Mawmor#'s Tecth and , 


to very large living Animals; becauſe they have not 
only the external Figures and Proportions, but alſo the 
internal Structure * to natural Teeth and 


II. That thoſe large Animals have been Elephants ; ; 
which appears by the Figure, Structure and Bignets of 


and Tusks of Elephants. 

To be convinced hereof, one needs but t to compare 
theſe Teeth with the Figures of thoſe which ſome 
Years ago were digged up in Ireland, and thoſe which 
repreſent the very natural Teeth of Elephants, and 
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+ c Muller loc. cit. f Tebrand Ides loc. cit. Vid. I- 
brand Ides and Capt. Muller loc. cit. * 
or 


. 
Nor needs any body to doubt, that they are true 
Teeth of Elephants; from the uncommon Size of the 
Mammoth's Teeth before- mention d; becauſe Verto- 
mannus, as the famous Mr. John Ray tells us, has 
ſeen in Sumatra a Pair of Elephants Tusks of 336 
Pound Weight; and Tergagus, in Muſeo Septa- 
liano, makes Mention of one two Yards long, and 
160 Pound Weight. „ ; 8 
III. That thoſe Teeth and Bones of Elephants 
were brought thither by no other Means but thoſe of 
a Deluge, by Waves and Winds, and left behind after 
the Waters return d into their Reſervoirs, and were 
buried in the Earth, even near to the Tops of 
high Mountains. And becauſe we know nothing of 
any particular extraordinary Deluge in thoſe Coun- 
tries, but of the univerſal -Deluge of Noah, which 
we find deſcribed by Moſes ; I think it more than pro- 
bable, that we ought to refer this ſtrange Phenome- 
von to the ſaid Deluge. In ſuch Manner, not only 
the holy Scripture may ſerve to prove natural Hiſtory ; 
but the Truth of the Scripture, which ſays that Noah's 
Flood was univerſal, a thing which is doubted by 
many, may be proved again by natural Hiſtory. 
Here I muſt take Notice, that ſuch Teeth and Bones 
alſo are to be found in ſeveral other Countries beſides 
Siberia, as Poland, Germany, Italy, England, Ire- 
land, and many others; but leſs common than in Si- 
beria, and not ſo well preſerved, but more waſted and 
calcined, without doubt by the greater Warmth of 
thoſe Climates. 3 + | 
Hither are alſo to be referr'd the large Bones found 
under Ground, or rather Tusks of Elephants, known 
by the Names of Ebur, ſeu Unicornu faſſile, which are 
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1 of the ſame Origin with the Mammoth's Teeth, but 


different, as they are better preſerved, and therefore, 
for a great part, have ſtill the natural bony Sub. 
ſtance, "and may ſerve the Workmen as natural Ivory, 
and in ſome Meaſure the Phyſicians and Apothecarics 


as Ebur, ſeu Unicornu falſile. 


A. n Exp baden of the Draughts of the above- 
mention'd Antediluvian Bones of an Animal 
commonly called, The Mammoth of Siberia; 


or of the Bones of the fo Mlle Skeleton of pk 
Elephant; done to the antient Roman Scale 


contratted, and exhibited in fix Figures. 


Tranſlated _ the Latin by T.S. M. D. 
F. R. . 


N. B. All the F1GURES are En by the M; fake 
F the Engraver. 


FIGURE I. exhibits, 
Front View of the Head. It weighs 130 
Fiij. Zv. 2j. Apothecaries Weight, or 152 7 


Ruſſian Pounds. 


Its Length or greateſt Height is 48 Inches. 
Its orcateſt Breadth near the Bars, 29 Inches, 5Lines. 


Its Thickneſs from the Forchead to the Nape of the 
Neck, 22 Inches, 5 Lines. 


aa. The Os frontis. 
6b. The Futura ſagittalis, hardly to be diſcern'd. 


c. The bony Septum Naſi, or the external Proceſs of 
the Os 9 without its Fellow. 


dd. The Coronal Suture appearing imperfect. 
ee. The Oſſa Sincipitis. 
ff. The 
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cu. 1 
The Futura ſquamoſa of the Temples. 

ff. The Sutura lambdoidea of the Occiput. 

| 5 The external n Somaticus of the Os 
temporum. _ 
j. The poſterior lateral, or zygomatic Proceſs of the 
Os malæ (or Check-bone). 

E. The upper Proceſs of the Os male, join'd with the 

onter Proceſs of the-Os frontzs, and — a 
Part of the Orbit of the Eye. 


er Part of the Orbit. 
Mm. 1 e anterior Proceſs of the Os male, join'd with 


the Os maxillare. 
1. The anterior Proceſs of the Os maxillare, form. 


ing the Sockets of the foremoſt Teeth. 


conſtituting the Sockets of the Grinders. 
p. A Grinder i in its Socket, one on each Side. 


the Palate, through which, by means of its Pro- 
 boſtis, the Water, upon drinking, is convey d to 


Phant. 


1 IGUR E II. exhibits a View of the nichts Side of the 
Head. 


into the Peluis Atlantis. 
bb. The occipital Bone of a monſtrous Size. 


ec. The Lambdoidal Suture. 
4. The Os petroſum with the Meatus auditorius. 


w The Sutura ſquamoſa of the Temple-bone. 


J. os outer Proceſs of the Os frontis, forming the 


. 00. The lower lateral Proceſs of the Os maxillare, 
4. A ſurprizing Cavity of the Noſe, ſtretching above 


the Throat, in the Manner * to the Ele- 


Aa. The round Proceſs of the Os occipitis, entering 


e. The outer Zygomatic Proceſs of the Temple- bone. 


R 2 4 The 


: #5 <1. of ; * 
3 a A... — » dnl. < Le 
2. E R 
ö FI - 
me - 9. "EI, i Fino ES <4. 
4 OY 

42 ry F E "I * — | —. 

1 E — * : 9 — 4 

2 . e 


_— 1 * = —— . 
- — - — — 2 BY * 
re — 
— 7 eos a 
— &. — 
© 7. —_— — 


- = 8 
- —_— 0 — **. F 
4 wig — - 
. 1 Ra 
»” f : — » - 
— — Prey 
_— — * — —— — - . LE Bp 
wy _ 3 wall -” ox 3 3 
r A 
— 3 * * e 5 
PRC y N 
* — — N 4 - \ 
- } 4 - — 4 


5 — o 
* 12 


— 
” 2 p - 
— — = - 
* _ 2 __ 
* 


— — — — = —_— p 
IT IR = 


_— - K — 9 
— — — — — — — — — _ . Ea — 
— 
— — - 
_ h — — — 8 1 * 5 
wed —- ＋ an — — — — go - — 
2 — — ” z _- — 5 3 * — — — — —— 
* 0 — — » — - - — - — - — — 2 = 3 , —__ 
F. > —— . 2 _ * * - — 13. ; 
— — — 2 — * - — — — — - = = 1 7 
— * : 22 — 2 — + — — - ——_— Rr * 2 = - — - 
— 2 wth. 2 * "xx — — — — — — ” — - — * — — 
. 0 __ a —— — — — — - = pat _— 5 — — 
— — * — — —_— — — __— 
- P ww 5G AT IE D * - | 
CE I. c — — — Ep | - 
— * — AE . 
— > . a - N 
— — - 8 8 0 o — 
— - _—_ 
K P N * 


. 
> #1. ” OS —_—_ 


— 


1321 


g. The Os Sincipitis. 
5. The outer Proceſs of the Os nir, forming the 


upper Part of the Orbit. 
1. The Bottom of the Orbit. 


E. The Hole of the optic and pathetic N erves, 


pointed to by a prick'd Line. 


Z. The upper Proceſs of the Os malæ, join'd with the 


outer Proceſs of the Os frontis, conſtituting — of 
the Orbit. 


n. The anterior Proceſs of the fie Os male, join d 


with the Os maxillare. 
2. The poſterior lateral or Zygomatic Proceſs of the 

fame Os male. 
9. Another zygomatic Proceſs of the fame Os malæ, 
peculiar to this Skeleton. 


5. A Hole near the foregoing Proceſs. Quere, if to 


let a Nerve paſs to the Teeth? 
44. The anterior Proceſs of the Os maxillare, con- 
ſtituting the Sockets of the Fore- teeth. 
rr. The inferior lateral Proceſs of the Os waxillere, 
ſupporting the Socket of an upper Grinder. 
$s. A Grinder faſt in its Socket, one on cach Side; 
which is no ſmall Argument that this Skeleton be- 
longs to an E lephant, and not to the chimerical 
Behemoth of the Rabbins ; or the Behemaeth ſup- 
poſed different from the Elephant: of which Bux- 
zorff, the learned Bochart, and others, have treated. 


F1GURE Ul. gives che back View of the ſame Head. 


4. The great Hole of the Occipital Bone, for the Paſ- 
ſage of the ic Medulla oblongata t to the Spine. 


bb. The 


[331]. 

46. The Proceſſus globoſi of the Occipital Bone co- 

vered with a Cartilage, entering into the Pelvis 
Atlantis. 

c. The Os ſphenoides (cumeiforme, or bafilere). 

4. A peculiar and very remarkable Sinus of the Occi- 
"pita Bone, deeper than an Offrich's Egg, ſerving, 
- in all Appearance, for the Infertion of the Muſcles 
of the Neck. 

ee. The outer Surface of the Occipital Bone i intire. 

F The Surface of the ſame Occipital Bone broke 
through, exhibiting deep winding Cells . on 
every Side. 
The = Op petroſum, with the Meatus auditorius. 

5 Quere, If this be the Place behind the Ears, where- 
in Elephants are wont to be kill'd, and here da- 

maged by the Knife? 5 

i. The outer zygomatic Proceſs of the Temple- bone. 

k, The outer Proceſs of the Frontal bone, conſtituting 
the upper Part of the Orbit (of the Eye). 

The Bottom of the Orbit, and the Hole that gives 


Paſſage to the optic and pathetic Nerves, mark d by 
a ſmall Line. 


the Orbit. 


u. The poſterior lateral or 2gomatic Proceſs of the 
Os malæ. 


o. Another zygomatic Proceſs. of the ſame Os male, | 


peculiar to this Skeleton. 


p. The lower lateral Proceſs. of the Os maxillare, ſup- 


porting the Socket of an upper Grinder. 
4. The tranverſe Proceſs of the Maxillary-bone, or the. 
greater Os palati, which! is very ſhort in the Skele- 
ron: 


m. The upper Proceſs of the Os male join 'd with the: 
Proceſs of the Os Frentis, and making up a Fart of 
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[ 134 \ 
ton of an E lephant; whoſe Tongs is ſcarce longer 
than a Man's Hand: Which leaves no room to 


doubt- but this muſt be the Skeleton of an Ele- 
phant. 


rr. The upper Grinders, one on each Side, to > which | 


their Oppoſites anſwer in the lower Jaw : And as 
the Elephant's Grinders are commonly four in 
Number, this Circumſtance i is another Proof of our 


Opinion. 


5. The Paſſage from the Noſtrils into the Probokis. 


and ending in the Fauces, with the Os vomer very 
viſible : though ill drawn by the Neglect of the 


Painter. 


tt. The anterior Proceſs of the Os maxillare.. con- 


ſtituting the Sockets of the Fore- teeth, which are 
to be expreſs din Figure WM. 


FIGURE IV. 


A Grinder, which ſeems to be the Left one + of the 
lower Jaw, ſeen on the Outſide. It weighs viij t6. 


Fix. Ih. Apothecaries Weight, or 10 Pound Ruff lan. 


Its greateſt Length 12 Inches. 

Its perpendicular Height 5 Inches. 

Its Thickneſs, or Breadth, 3 Inches. 

Tis made up of above 20 tranſverſe Lamellæ, a 
Finger thick, perpendicularly erect, lying cloſe to one 


another, 3 its Root compoſed of two Apophy les. 


aa. The plane Surface of the exerted Part of the 
Grinder, ſcarce making half the Length of the 
Tooth, contrary to what is obſerved in the Grinders 


of the upper Jaw. 


6. The 


L 1354 


bb. The Ends of che tranſverſe Lamellæ, terminating: 


in the Surface of the exerted Part, and here of the- 
Hardnefs of Stone. 
ec. The anterior Lamellæ not extending to the ex: 
erted Part, and, perhaps, lying hid cither in the 
Socket of the Os maxillare, or under the Gums. 


4. The anterior Apophyſis or Root of the Tooth, not 


quite intire. 


e. The poſterior Apophyſis for Root, broken as the 


foregoing. 


2 A deep Sinus between the two Apoplyſes. 


FIGURE V. 


The Tusk, by ſome improperly called the Horn- 


of the Right Side, having a twofold Direction by be- 


ing bent outward and backward, which is peculiar to 
the Male Elephant, it being ſtraiter in the Female. 


It is the Ebur 22 le of the Shops, and weighs 
cxxxvii 15. 5j. Zij. Jij. Apothecaries Weight, or 160 


Pound Ruſſian. 
Its Length, or the exterior Circumference of its 


ck: Part, was 136 Inches, 5 Lines. 
The Circumference of the Root, where i it got clear 


of the Socket, was the greateſt, being 1 8 Inches, 5 


Lines | 

The Sided Arch from one Extremity to the 

other, 55 Inches. 

The ſame ſubtended Arch ac. but bigger, 

Inches. 

2. The Root hollow within, the Cavity extending be- 
yond the Place mark'd 5. 


6. The Root riſing above its Socket, where it was 


enn 


8. The 
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©. The Place where the ſubtended Arch was greateſt, 
61 Inches. 
#. The Point of the Tusk * ben out ward 
. and backward, although this Curvature could not 
be expreſs d by the Painter in a viſible Manner in 
the leſſer ſubtended Arch of 55 Inches. 
The Tusk anſwering to the foregoing on the Left 
Side, was intirely like that on the Right, except the 
contrary Direction of its Curvature, and its leſs Weight, 
on Account of having loſt its Point; for it weighed 
but exxviij 15. Zviij. 3ij. Apothecaries Weight, or 
150 Pound Nuſſian: And this ſmall Difference did 
not ſeem to deſerve a ſeparate Drawing. 


— 


* 


FIGUR E VI. 


The Right Thigh-bone, exhibited to View. on its 
Inner Side, which turns towards the Body. It weighed 
xx) 1b. Sv). Zv. Ih. — Weight, or be 
Ruſſian. 

Its perpendicular Length! is 38 Inches, 5 Lines. 

The greateſt Breadth of its upper Head (or Apo. 
phyſes) 11 Inches. 

Its Circumference at the Middle of the Bone, about 
13 Inches. 

a. The Head cover'd with a Cantilege, placed on its 
Necx, and inſerted in the Socket of the Os Iſchium, 
and faſten d by means of two Ligaments. 

5. The Cervix or Neck of the Bone. ; 

c. The upper external or greater Trochanter. 

d. The lower internal or leſſer Trochanter. 

e. The Place in the Middle of the Bone, where the 

Circumference meaſured 13 Inches. 

F. The Sinus facilitating the free Motion of the Putella. 
g. The 


Twp. 


g. The other Proceſs or inward Head, cover d wich a 
Cartilage, together with its F ellow. 

h. Two vertical Sinuſes in the Tibia anſwering to the 
external Trochanter. 


The Bones of this Skeleton, with the Ribs, Ver- 
tebræ, and others thereto belonging, were found in 
the ſandy Side of a ſteep Hill, on the Eaſtern Bank of 


the River Indigirsła, Which falls into the Northern 
Ocean, not far from the Mouth of the Rivulet Woloc- 
kowoi ruf zei. The River [ ndigirska to the Eaſt of 
the River Jena, where it runs in its own Channel, 
has not been laid down by Mr. Witſen in his Map of 
the North-Eaſt Part of Als. But its Courfe is de- 
ſcribed by Isbrand Ides in the Map of his Travels. 


And ſome of theſe Bones are found now and then not 


. only in theſe Parts, (which are ſo dangerous on Ac- 
count of the exceſlive Cold, and continued Chains of 
inacceſſible Mountains, that to us E uropeans, who 
have the Happineſs to live in a milder Climate, it 
would be preſent Death to travel through them) but 


likewiſe in the Sand-hills on the Rivers Chatanga, - 


Thomas, Tobol, Irtiſeh, &c. which are all at a good 


Diſtance from the Sea; though neither Elephants, 


nor chimerical, Behemoths, have been ever ſeen in 


thoſe Countries, nor could they live therein by reaſon 
Wherefore the beſt 


of the Inclemency of the Air. 


Judges follow the Opinion of the learned Dr. Wood- 
ward, the Scheuchzers, and others, (whoſe Argu- 
ments, which are well known and of great Weight 
among the Literati, I think needleſs here to repeat) 
in taking them for the Bones of Antediluvian 3 
or of ſuch as were convey d thither in the univerſal 
Deluge. 
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Deluge. And leſt the Truth of what I have ſaid above 
be called in Queſtian by ſuch Perſons as are prone to 
Envy, Calumny and Falſhood, and detract the contrary 
Virtues in others; I thought proper to give a Copy of 
the original Certificate of a Perſon who was an Eye- 
witneſs to the digging it up. I 


THereas Mr. Meſſerſchmiat intreated me to let 
him know where the Head of the Mammoth 
with its Teeth and other Parts were found; as I was 
an Eye- witneſs to the digging it up, I thought proper 
to give him this ſhort Account thereof in Writing : 
That Head was found by a certain Ruſſian Soldier 
Waſile Erlow, on the Eaftern Bank of the River In- 
digirska, not far from the Mouth of the Rivulet o. 
loc tawoi-ruggei. After it was diſcover d, I, being at 
Leiſure, was preſent, and an Eye-witneſs to the dig- 
ging up of this Skeleton or Bones. And further like- 
wiſe, on the other Bank of the ſame River, which 
Bank is named $ztanoijahr, I ſaw a Piece of Skin pu- 
trified, appearing out of the Side of a Sand-hill, which 
was pretty large, very thick, and cover d with long 
Hair, pretty thick ſet and brown, ſomewhat reſembling 
Goats Hair : Which Skin I could not take for that 
of a Goat, but of the Behemoth; in as much as I 
could not appropriate it to any Animal that I knew. 
This J certify by this Latin Teſtimonial for the pre- 

ſent, and can ſafely, and even hold it my Duty to give 
a more circumſtantial verbal Account thereof, when- 
ever her Imperial Majeſty ſhall be graciouſly pleaſed to 


lay her Royal Commands on me. Sign'd, 
Dated at hie, = Michael Wolochowicz. 


Feb. 10. 1724. 
8 IX. Ax: 


[1] 


IX. Extract of a Letter from Ak Cant- 
well, M. D. Monſpel. to Dr. Stack, dated 
at Montpellier, „ XX. & 

_ Containing an Account of a large Glandu- 
lar Tumor in the Pelvis; and of the perni- 
cious Effects of crude Mercury given in- 
* to the Patient. 


N the 7th Inſtant, I was called hence to Bal. 
3 to viſit an Engliſh Gentleman, who was 
ill there. In the Houſe where he lodg'd, was one 
P—r M-, born in France, but Red in Ca- 
dig. This poor Gentleman, having been very ill theſe 
two or three Years laſt paſt, had loſt the Uſe of his 
Left Leg and Thigh, was ſubject to frequent Head-achs | 
and Pains in his Bones, but more eſpecially in his 
Legs: For which, becauſe he had been given to Wo- 
men, his- Phyſicians in Cadiz ſalivated him twice, 
ſent him to ſeveral hot Waters, and gave him all the 
Remedies they could imagine, but to no Purpoſe ; for 
his Illneſs increaſing, he had from time to time great 
Difficulty of making Water, and going to Stool. In 
this Condition he came from Spain to Marſeilles, and 
from thence was ſent to the Waters of alleruc, of 
which he drank a great Quantity. But as they did not 
paſs, his Phyſician there order d him ſtrong Purges, 
with Clyſters of a Decoction of Tobacco, and the like. 
He then began to vomit his Excrements; upon which 
the Phyſician to the Marquis of C- s Regiment 
in Spain, who happen d to be there, order d him half 
2 a 
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a Pound of crude Mercury by the Month, which made 
him ſuffer the moſt exquiſite Pains ; and his Belly 
ſwell'd, and became as ſtiff as a Dram. Here Dr. 
Montagne was ſent for, who ſoon diſcoverd the Er- 
ror in the preceding Practice, by feeling a ſolid Body 
near the Rectum, which obſtructing the Paſlage, Hin- 
der'd the Clyſter- pipe from entering far enough into 
the Gut. After his Departure, the Patient was again 
order d Clyſters, which were injected with a crooked 
Pipe, and ſeveral Purges; till at the End of eight Days 
he died, having his Belly bigger, ſtiffer and harder 
than ever. Though J arriv'd the Day before his Death, 
I ſaw him not till after he expir'd. His Phyſician 
having invited me to open the Body, I willingly con- 
ſented, curious as I was to find the ſolid Reſiſtance or 
Tumor, which he could give no Account of. I fent 
for the Surgeon of the Village, who with a Biſtouri 
(the only anatomical Inſtrument he had) open d the 
Abdomen by my Directions, which was fill d with a 
whitiſh Liquor of ſome Conſiſtence. The Epiploon 
vas all diſſolvd, and ſwam in this Liquor like ſo much 
Pus. This Water pour'd out, I examin'd the Inteſ- 
tines. The Colon was burſt under the Stomach, and 
in three other Places at its lower Part; and ſo was the 
bares wh the Jleum all inflam'd, and in one Part gan- 
gren d. The Lips of the Ruptures were plaiſter d 
Sith Excrements, all beſet with a prodigious Number 
of Globules of Quickſilver ; and when the Inteſtines 
were diſengaged and taken out, the Quickſilyer fell 
from them in large Drops. The other Viſcera were 
an the natural State, except the Liver, which was gan- 
gren'd. As I was very folicitous about the Tumor, 1 
ook d into the Pelvis, where I found an — 
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of a prodigious Size, which fill'd all its Left Side. I took. 
the Knife, and clear d all round the Tumor; whereby 
I found the urinary Bladder cloſe pent up between the 
anterior Part of the Tumor and the Oſſa pubis, which. 
occaſion d the Strangury the Patient had been tor- 
mented with: The Rectum, which lay upon the Mid- 
dle of the Os ſacrum, was alſo vaſtly preſs d on by 
the Tumor, which ſeem'd to take its Riſe from the 
Holes that are in the Left Side of that Bone. The 
Surgeon was ſo unluckily impatient, that while I laid: 
down the Knife, in order to ſeparate the Oſſa pubis 
with a Hatchet, he cut out the Tumor. I then exa- 
min d the Os ſacrum, which was ſo very ſoft, that my 
Fingers enter d it every where on the Left Side. The 
Tumor is of an ovoide Figure, cover'd over with ſe- 
veral Membranes: Its Weight is two Pound and an 
half; its longeſt Axis is five Inches and ſomewhat more 
than three quarters, French Meaſure; its ſhorteſt four 
Inches three quarters. At firſt Sight I took it for a Pa- 
renchyma, but, upon Diſſection, found it analogous to 
the Liver in Subſtance, Colour and Conſiſtence. Its 
Artery, Vein and Nerve are very big, and are diftri- 
buted through its whole Subſtance: Wherefore I. 
really take it to be one of the conglobate Glands of 
the Peluis, whoſe Veſſels yielding to the Blood im 
pelld thither with greater Force and in larger Quan- 
tity than uſual, on account of the violent Exerciſes. of. 
Dancing, Jumping, &-c. which the Patient very much. 
practis d, gave Room to its Increaſe to that enormous 
Size. Upon opening, I remark d three very apparent 
Diviſions in it: And where the P/oas lay over it, and 
one of the Pyramidales beat upon it, it was oſſified. 
Ipreſerve it in Brandy, and find that the ſmall Veſſels, 
ED RETIRE 7 
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5 And, in my humble Opinion, the Frictions and other 


cury he ſwallow'd, the vaſt Quantity of Balleruc Wa- 
ter he drank before it, with the ſtrong Cathartics taken 


5 uſed no other Remedies than a lender relaxing Diet. 


T's 


that were moft fill'd with Blood, preſs i it out into the 


Interſtices of the neighbouring ones. 

The Weight the Patient conſtantly complain'd of 
at his Left Hip; the Difficulty he had in going to Stool, 
and that of thruſting a Syringe far enough into the 
Rectum to give him a Ciyſter with any Succeſs ; the 
Tumor itſelf, which was eaſily felt upon putting the 
Finger into the Anus ; together with the Palſy of the 
Left Leg and Thigh, might, I think, have given other 
Indications to the Phyſicians, than thoſe they took: 


heating Medicines the Patient was ply'd with, contri- 
buted to augment his Illneſs. In fine, the crude Mer- 


by the Mouth and Anus, ſeem to have cut him ſhort 
of ſome Months, which he might have liv'd, had he 
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Jacobus Theodor. Klein, Rejpubl. Gedan. 4 
Secret. & R. S. Lond. s. 


Brown, F. R. S. to C. Mortimer, M. D. R. F. 
Secr. concerning the ſame ſort of Inſect found 
in Kent; with an Addition by the Publiſher. 
VI. An Account and Abra of the Meteo- 
_ rological Diaries communicated te the Royal 
Society, for the Nears 1719 and 1 730. 
By Geo. Hadley, Eſq; F. R. S. 
of the Obſeraations of the 
Solar Eclipſe, Fil. 18. 4 73 6-7. ſent to the 
Royal Society. 


VIII. 4 Letter from the Revd Ebenezer La- 


tham, M. D. and V. D. M. te C. Morti- 
mer, M. D. Secr. R. S. cantaining a Propoſal 
10 male the Poles ef @ Globe f the Hea- 
vens move in a Cirels round the Poles of 
be Ecliptic. 


IK. A Contrivance to make the Poles of the 


Diurnal Motion in a Celeſtial Globe paſs 
round the Poles F the Ecliptic ; invented 
by John Senex, F. R. S. 


X. The Solution of Kepler's Problem, by J. Ma- 
chin, Ar. f Greh, and Heer. R. S. 


1 4 
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4; ff Catalog ue n 
from lden preſented to the 


caries, for the Tear 1736. purſuant to the 
Direction of Sir Hans Sloane, Bart. Med. 


Reg. & Soc. Reg. Præſ. by Iſaac Rand, 


ac c Prælec Botan. 


criſtato. Hort. Elt. 3. 


ET. Inſt. 21 * 
Leucoium luteum air vides nontanum. 'Co- 

____ human. 2. 62. 

703. Amygdalus ſativa. C. B. 441. 


bus albis laxe ſpicatis ; ſiliquis inflatis. 
latis albis radiato. 


capite folioſo. 


T. Inſt. 461. 


310. 
Seſeli Arbiopicum, — Dod. 312. 


708. Calamintha, Pulegii odore, ſive N epeta. 
C. B. 228. 


Calamintha Officin. Lond. 


Royal Society by the Company of Apothe- 


Apothecary, F. R. S. Hort. Chel. Prof. F 


701. BUTILON ; Lavateræ note; : fructu 


N 8 Alyſſon — hirſutum luteum. 


704. Anonis Caroliniana ramoſiſſima erecta; flori- 7 
705. Bidens Americana triphylla; flore barbulis . 
706. Bidens Americana triphylla; flore luteo; 3 
An Bidens Canadenfis latifolia, ; fore luteo ? 
707. Bupleurum arboreſcens; z Salicis folio. A Inſt. 
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ni. C. B. 228. 


flore purpuraſcente. D. D'Iſnard. Mem. AC. Reg. 


Ind. Alt. 136. 


T. Cor. 19. 


floſculo aureo. Boerh. Ind. Alt. 288; 


ratis. 
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709. Calamiritha vulgaris, vel Officinarum Germas. 
710. Calcitrapoides procumbens ; Cichorii- folio; 


Anno 1719. 4 
711. Campanula Cronalents 3 Atriplicis folio; tu 
beroſa radice. T. Inſt. 109. 
712. Campanula pratenſis; flore FO CEA 
C. B. 94. TY ) : 
713. Carduus humilis alatus, ſive Carduns Mariæ 
annuus ; folio lituris obſcuris notato. H. C. Boerh. 


714. Clinopodium Virginianum anguftifolium; flo- 


ribus amplis luteis purpuro-maculatis, * Pluk. 
Phyt. Tab. 24. Fig. I. | 
715. Ciſtus ladanifera Cretica; flore purpureo. 


716. Cotyledon Afra; folio acts lato laciniato, 


71 Cupreſſus Virg giniana. Tradeſcanti Catal. 
_ 
Clupreſſus Vi gimians 3 faliis 4 caciæ deciduis 
. 

718. Doria Ægy ptia annua; foliis trilobatis ſer⸗ 
ratis. 

719. Doria parva annua; foliis anguſtis leviter ſer- 


ls; Echinopus Græcus, 8 diviſus & lanu- 
ginoſus; capite minori cœruleo. IJ. Cor, 34. GED 

721. Filicula ; ; quæ Adiantum nigrum, Officina- 
Tum. 


Adiantum, foliis longioribus Pubveralenis ; 
Wn gre. E . 355. 


722. Filix 


IL 15) 


722. Filix ſaxatilis, foliis tenuiortbus & acutiori- 
bus. 


Adiantum nigrum:; 5 pinnulis Cicutariæ diui. 
* D. Bobart. Raii Syn. II. 50. 


Filix ſaxatilis ; caule renui fragili. Rait Syn. 
Ed. fl 50. Pluk. Phyt. 180. f. 5. RE 


724. Garidella ; foliis tenuiſſime diviſt 1. 
655. 


725. Heleniaſtrum Americanum latifolium ferra- 
tum. 


626. e Chondrillz folio, hirſutum. 
127. 


C. B. 


laria vulgaris. F. Inft. 169. 


728. Lingua Cervina minima; folio 08855 undu 
lato & ſerrato. 


: An Lingua Cervins anguſtifolia Iucida ; ; folio 
ſerrato? H. Reg. Par. 


auriculato per baſin. H. Reg, 


rrifolia. H. Reg. Par. Pluk. Phyt. 248. f. 2. 
731. Lingua Cervina Officinarum. C. B. 353. 
732. Nerion; floribus rubeſcentibus. C. B. 464. 
733. Orchis ; z galea & alis fere cinereis. J. B. II. 
755. 
8 Parnafa paluſtris & vulgaris. V. Inſt 26. 
Gramen Parnaſſi ; albo 7 mplici fore. 


309. 
735. Polypodium Cambro-britannicum ; 5 pinnulis 
ad margines laciniatis. Rail " Ed. II. p. 35. 


Ta. 736. Poly- 


N. igella Cretica; ; folio Feniculi. C. B. 146. 


77. Linaria hederaceo folio glabro; ; fey Cymba- 


729. Lingua Cervina maxima; 1 undulato folio, f 


730. Lingua Cervina minor, criſpa uno pediculo, ” 
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736. Polypodium 1. pinnulis ſerratis. Petiver. 


Bot. Hort. 
73 7. Polygonatum latifolium; flore majore odoro. 


B. 303. 
8 Polygonatum latifolium vulgare. C. B. 323 
739. Polygonatum majus vulgari ſimile. + B. III 


129. 


740. Prenanthes Americana; folio lato, bipennem 


militarem referente; . flore. 


741. Pulegium minimum; Serpylli facie. 
742. Salvia Africana fruteſcens ; folio Scorodo- 
niz ; flore violaceo. H. Amſt. 2. 181. 

. Sinapi Hiſpanicum pumilum album. T. Inſt, 
22 3 
* Sium Aromaticum, Siſon Officinarum. 1. 
Inſt, 308. f 
BY ifon, quod Amomum 0 ficinis noſtris. 2 
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745. Tilia Caroliniana; ; foliis acuminatis. 
746. Veronica, Cymbaliz folio, Verna. | T, lat. 


1 
oy Alſine Hederule Folio. C. B. 250. 
747. Veronica; floſculis oblongis pediculis inſiden- 
tibus; Chamædryos foliis alternis. H. L. Bat. 622. 
748. Veronica mas ſupina & vulgatiſſima. C. B. 
— 
749. Virga Aurea, ſeu Solidago procerior, Ameri- 2 
cana; caule multiplici. Pluk. Phyt. 235. f. 5. 
750. Virga Aurca Virginiana annua. Zanon. 205. 
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fl. Part of a Letter from Dr. — . 
F. R. S. to Fir Hans Sloane, Bart. Pref. f 


R. S. giving an Account of a Narhual or 
Unicorn Fiſh, Iately taken in the River 
Oſt, Dutchy of Bremen, dated at Hano- 
ver, 2, 1736. 7 ranſlated from the 


French / by T 8. M. D. &c. 


\Owards the End of Fanuary laſt, N. S. we had 
the Curioſity to catch a ſort of Whale called the 
Narhual or Sea-Unicorn. It was taken in the River Of, 
near the Village Bellum, where it falls into the Elbe, 
(in the uy of Bremen, which belongs to our Mo- 
narch) four German Miles from the Sea. They took 
a great Quantity of Fat out of it, to make (Thrann = 
or) Whale-Oil ; but obſerved, that this Train-Oil was 
of a Stench almoſt intolerable, by reaſon that this. 
Narhual feeds on Carcaſſes: For Nar ſignifies a Car- 
caſs or dead Body, according to V. alentini in his Mu- 
ſeum Muſeorum, Book III. Chap. 30. 
There was ſuch Care taken of the Skin, before the 
Diſſection, that it was cured with Salt and Alum, and 
ſtuff d fo as to give the juſt Figure of the Fiſh : Having 
left with it the Bones of the Skull, and ſome Verte- 
bræ near the Tail. N 
The Skin was ſpotted with dark brown Spots upon. 
a white Ground. The Epidermis was tranſparent, 
and under it was another Skin very thin and ſpotted; 
but the true Skin was brown, and near an Inch in 
Thickneſs. On the Top of the Head they only found 
a ſemilunar Hole, as in the Porpoiſe, according to the 
| De- 
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Head. 


Wormins and others, who take it for a Tooth; but 


tain of a Grenland Veſſel has aſſured me, that being 


ſtuck this Tooth into the W hale's Belly, up to its 
Mouth, and had ſuck'd the Blood and Humors. 


of every Particular that was obſerv'd in the Diſſection 


ing to Leipſic Fair, and on the way ſhewn here at 
Hanover. And as I find that the Figure engrav'd and 
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Deſcription given by John Daniel Major, and pub- 
liſh'd in the Miſcell Academ. Nat. Curioſ. Dec. 1 
An. 3. p. 22. & ſeqq. This Hole opens into the two 


Canals which run through the Skull to the Palate, and 
are called by Major, Duttus hydragogt. They did 
not remark in the Skin any Opening or Outlet for the 
Excrements; and I have been told, that this Narhual 
voided them through this Hole on the Top of the 


Concerning the Horn, I agree in Opinion with 


I cannot believe that its ſole Uſe is to break the Ice: 
It rather ſerves the Fiſh for ſceking its Food. A Cap- 


upon the Coaſt a Whale-fiſhing, and having taken one, 
as he was turning the Whale to get at the Fat, he found 


on the oppoſite Side to him, a Narhual, that had 


I am forry I have not an exact Account to ſend you 


of this Narhual; for I have only ſeen the ſtuff d Skin, 
and conſequently the outward Shape, as it was carry- 


printed at Hamburg, has a good Likeneſs to whaty 
have ſeen, 1 have hereto annexed a Print of it. 


EXPLANATION of the PRINT. Tas. I. Fig. 


x. A Semilunar Hole, through which the Fiſh caſt out 
Water and Blood, upon dying. 

2. A ſmall Riling on the Middle of the Back, and 
fleſhy as the Fins, 


3- The 


LW]. 
The Mouth very little, without Teeth in the upper 
Jaw, except this Dens prominens, or Tusk; which 
has by ſome been taken for a Horn: And there Was 
no e, Jaw found. 
4. The Eye, very ſmall. 
5. The Fin on the right Side, which, as well as the 
oppolite, is fleſhy. 
. The Tail fleſhy, like the Fins ; which, taken ac- 
cCording to its Width, is not vertical, but Betis 
x, The prominent Tooth or Tusk, generally taken for 
a Horn. 
The Length of this Narhual from No 3 to 6, Was 
meaſured, and found to be 17 Feet 9 Inches. 
The Tooth fix Feet three Inches. 
The greateſt Thickneſs, meaſured round, was 14 
e 
The Skin was ſmooth, without Coates, like that of 
an 15 and Was white mark d 8 blackiſh Spots. 


It. 4 Deſeript tion 2 the Hike "ry com- 
municated by John Henry — M. D. 
„„ 5 


N a Creek called the Beluhmer 775 udt. belonging 
to the Bailiwick of Newhaus in the Dutchy of 
Bremen, hath been caught alive, an unknown Fiſh of a 
large Srze, 18 to 20 Feet in Length, and four in Dia- 
mieter. He hath on the Fore-part of the Head, juſt 
above the Month, which is very ſmall, a Horn fix Feet 
long, white like Ivory, and curiouſly. twiſted. The. 
Body is white, frinkled with black Spots, and ſmooth 
lke an Ecl. The Head is in Proportion to the Body, 

very 
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very ſmall, about 16 Inches in Length, and the ſame 
in Diameter. The Eyes arc alſo ſmall, about the Big- 
neſs of a Sixpence. On the upper part of the Head, 
is a Hole about three Inches in Diameter, out of which 
probably he ſpouts Water, like the Whales. On each 
Side of the Neck are placed two black Finns, one 
above another, and at a ſmall Diſtance from one an- 
other. They are half an Inch in Thickneſs, of one 
Hand's Breadth, and two Feet in Length, round on 
the Fore- part all — and of a —— 


** 
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W. Inſectum Aquaticum, antea non Ae 
tum, cujus Iconem & Deſcriptionem ad Il. 
tufer. Du Hans Sloane, R. F. Pref. miſt 

om. Jacobus Theodor. Klein, Reipubl. 

Gedan, 4 Secret, @ R.S. Lond. S. 


NSE CTUM aquaticum, cujus iconem trado, Uder- 
wangæ in Boruſſia Orientali inter aſtacos lacuſtres 
repertum, hominibuſque aſtacos venantibus plane ig. 
notum, amicus ſingularis D. B. tum temporis Uder- 
wangz commorans, pro muſeo meo conſervatum, re. 
dux mihi tradidit. 
Ob magnum numerum pedum, & mira facil) itate 
mobilium, Scolopendram Aquaticam Scutatam pari, 
ſi non meliori, jure, quo Aldroyandus piſcem quen- 
dam cetaceum, Scolopendram Cetaceam (de Ceti 
pag. 7550 inſignivit, appellare Iiceat. 


Vide 


Enn 


Vide TAB. I. E 1 1 II. A. 


Exhibet Inſectum, a parte ſuperiori, Scuto tectum 3 
hos ad formam Teſtudinum accedit, niſi, quod in me- 
dio dorſo longitudinaliter nonnihil gibboſum, & ver- 
ſus extremitatem Corporis ſectura triangulari, levitet 


denticulata, hiatum patiatur; integrum eſt, & ejuſ- 


dem fere Subſtantiæ, dilutioris tamen colotis, ac ſunt 
vaginæ alarum Scarabzi Goedarti, a ramen verme 


| oriundi, vel illius, qui nobis audit Scarabæus roſa- 


rum. Oculi per Scutum trafeunt, nonnihil emi: 
nentes. Pq 


F I G. IL B. . 
e a parte inverſa delineatum; ubi fimul ap- 


paret ingens Copia crurum: Horum quodlibet ſub ti- 


biis, ſi his locum aſſignare licet, ſacculo quodam (vid. 


Fig. D.) donatum, in pedes, vel, ſi mavis, digitos ter- 
nos exiens. 


Anteriora duo hoc ſingulare habent, 
quod ipſis pedes vel digiti terni ſint longiores prez reli- 


quis, etſi inter ſeipſos menſura differant. Omnes di- 


giti majorum minorumque pedum ex ſimilibus arti- 
culationibus conſtant, qualibus gaudent ſetæ caudæ hu- 


jus Scolopendræ bifidz, vel aliorum inſectorum an- 
tennæ. Non longe aberrabo exiſtimaturus, inſectum 
hoc anteriorum amborum pedum digitis longioribus 
ante, ſetis vero caudæ ſuæ bifidæ pone, pro antennis 
uti, quibus mediantibus perſequentes veſtigia ſua, vel 
in cryptis offendentes hoſtes ſuos tempeſtive explorat; 
niſi duo illa cornicula curta, quæ in figura ad illum 


locum, ubi jure merito caput — an — 
antennis habere velis. 
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plicatam, dorſo continuting non eſt. In inferioris partis 


has aperturas aquam in Cavitatem, que eſt Scutum non- 
nihil gibbam inter & cuticulam, attrahat, & rurſus 
emittat, vel cuticulam aere repleat, & yacuatam ha- 
beat, pro ratione, qua vel fundum petere, vel ex aquis 
ſurgere yult, certo affirmare non poſſum. Inſectiones 
circiter triginta, crura vero difficulter numerare licet, 
quoniam unicum hoc Exemplum libentius conſer- 
vare, quam deſtruere volui. In extrema c 
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continuo c fingulari facilitate movit, extremam cor- 


PR © 
F16. II. c. 


Gates ſub Scuto, nudum & n a dorſo 
infpiciendum, cujus gratia Scutum longitudinaliter & 
circumſpecte diviſum, utpote, quod, quoad partem ex- 


Scuti cuticuli tenui, & quidem ad ambo latera, aper- 
turz yelut acu pictæ (vid. Fig.) obſervantur. An per 


orporis * — 
quæ Scutum ſeparat, annuli inſectionum ſpinulis, & 
quidem eodem ordine, obſui ſunt, 1 delineati ap- 


- © I 6. II. * 5 
Cm alterum cum ſaeculo, ex illi, que. anteri- 
-oribus ſunt proximiora; ſimile crus alio in Situ expli- 
catum, vid. Fig. B, 
Quamdiu | hoc inſeſtum vitam egit, 2 pedes 


Poris partem ſumul quaſi i in — Sontrahens, rus- 
ſuſque promittens. 85 

——— jwfmrod: inſe& weltigium 
xeperire potui. :Hinc eſt, quod & fguram & aliqualem 
doſcriptionem eum curiofis cammunicare voluerim, 


neéſcius an mihi vel aliis alterum.cxemplum ali 
obvium ic dabit, Tantun. — 
V. A 


=_ 
_ 
—_ 
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„ 
v. A Letter from the Reud Mr. Littleton 
Brown, F. R. S. to C. Mortimer, M. D. R. F. 
Seer. concerning the ſame ſort of inle& found 
in Kent, ſome of which he preſented to the 
Royal Society, #0 he kept in their Muſeum. 
With an Addition by the Publiſher. _ 
I View: ſent a Creature to you, whole Name T-can- 
not learn from any Books or Perſons I have yet met 


EY 3 Littleton Brown. 
RS SR ,. © 2 Wo LE of 
| The Lege ofthis Inſect are very extraordinary; J counted 42 on a Side 
in one of thoſe ſdund in Kent ;. the 20 next the Head are nearly-of a Size, 
but then they grow gradually ſmaller and ſmaller towards the Tail. I rook 
out one of the larger ones ef the Leſt Side of the Cheſt ; the Foot conifiſts of 
| five flat membranous Claws, with a ſſtiff Rib along their Middle, and be- 
ſet with Hairs on the Edges, like thoſe of Crabs ; on the lower Side of the 
Leg hangs an oral Bag, and beyond that grows a large thin Membrane, 
which can be extended by a bony Rib that runs croks it; 'this Membrane 
and the whole Foot, is convex on the Side next che Head, and concave on 
that next the Tail; the Thigh or firſt Joint of the Leg, is webbed on each 
Side; ſo that the whole Structure of the Legs ſeems to ſhew that they are 
rather defign'd for ſwimming with, than walking. The Leg repreſented 
at E, was drawn, when the Inſe& lay on its Back, as at B. Many Parts 
of this Inſe&, tho” no bigger than the Figures, kave ſome Reſemblance to 


thoſe of the Molucca Crab. C. M. 
; FR wp VI. 4% 
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per Graduations, which, I ſuppoſe, are already well 
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VI. 4 ak Abſratt of, PR 3 
rological Diaries communicated to the Royal 
Society, for the Tears Fs wet and 1 730. 


By Geo. Hadley, Eſq; F. 


HE Society having been vleas'd to refer to me, 
on the Death of Dr. Derham, the Meteoro- | 
logical Diaries tranſmitted to them from the curious 
"Obſervers both at Home and in foreign Parts; as ſoon 
as they were put into my Hands, I apply'd myſelf to 
make an Abſtract of them in ſuch Manner as 1 judg'd 
may be moſt uſeful, and have neatly purſued the Me- 
thod of Dr. Derham, beginning at the Year 1729, 
where he left off. See theſe Tranſactions, No 435. 

Before I proceed to the Tables, I think it proper to 
give ſome Account of each of the Diaries of theſe 
two Years, and their Contents, that any Member of 
the Society, that may have Occaſion to make farther 
Inquiries into theſe Matters, may be acquainted what 
is to be found therein, and what Pains have been be- 

_ Kowed by the curious Obſervers. : 

The Diary kept by Mr. Hauksbee, by Order of the 
Society, at their Houſe i in Crane Court, conſiſts of Ob- 
ſervations of the Barometrical Heights twice a Day, 
4. e. Morning and Evening, in Inches, Decimals and 
Centeſimals; the Thermometer likewiſe, in its pro- 


— 


* 


known to the Curious, and the Weather, with the 
Hour of each Obſervation. The Winds are omitted. 
The Depth of Rain is ſet down ſeveral times for the 
moſt part in cach Month, the Sum of which is to be 
divided 


13551 
divided by 10. the Funnel which catches the Raigr 
being ſd much bigger in Surface, than tire. of the Nef 
ſel which receives the Rain from it. 
That from Southwick.near Oundle in N — 
tonſhire; by George Lynne; Eſq; contains the Height 
of the Batomerer onee à Day, and the Winds, the 
Steadineſs and: Strength of which is likewiſe mark d 
with proper Marks and Figures. Obſervation is made 
of the upper and under Currents of the Air, when it. 
ſo Happen d. The Thermometer is . mark/d. twice a 
Day; the Weather often, both by Day and Night; 
the Rain from time to time, and the Quantity of each 
particular Shower often ſet 'down by itſelf, with ſome 


der- ſtorms, and ſudden Changes of Wind, &. 
takes Notice of his Thermometer being placed in -4 
Out-houſe expos d to the Air, but ſcreen d from the 
Sun, which is a proper Precaution in uſing that Inſtru- 
ment. The remarkable Riſes and Falls of the Mer- 
cury are alſo mark d with proper Marks; which Me- 
thod would be uſeful in the other Columns alſo, for 
Compariſon. of Diaries, If ſome. certain Rule werte 
agreed on. 
-. That 8 Kent, 16 Miles South Eaſt from Jon 
don, gives an Account of the Barometer once a Day, 


Obſervation, and the Winds, Weather, and Rain, the 


End of each Month. There is alſo a ſeparate Column 
for the Height of the Clouds, which he divides into 
three Orders; and where there are two Orders at a 
Time, they are both noted; as alſo when any of them 
move with different Velocities or Directions, which 


he 
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other mifcellaneous- Obſervations, as Haloes, _ 


ſometimes twice. or thrice, with the Hour of each: 


Proportion of which for every Day, is given at the 
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the fuppoſes to be commonly a Sign of Change of 


5 Bos my depending on the Ape of the Moon, is Tad. 


of the Seafot- He had ho Thermometer. 


Bromats, ſhews the Height of the Barometer ſome- 
times once, foneraves X twice or thrice a Day, O. &. 


5 5 = ws 
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_ of them, and the Weather. 
Diaty 1719, nher d an Account of the Height of 
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rupted by Floods from Rain. This, 1 ſuppoſe, may 


Adi, fx AWR. 


* the Barometer for che moſt part three times, fome- 
Tires? five times a Day, 'witt'the Hour of the Obſerva- 


tions, O. S. in Bl Meaſure. He tefers for the 
Deſcriptions f His Barometer and Thermometer to 


tte Diary 172. 
ee 
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the Wind: But he does not inform us by what Me- 
thod he determin'd their Heights or Velocities. The 

reigning Wind, and general Strength of it, is noted 
at the End of each Month 3 the Eclipſes alſo, and 
the Times of the New Moons; which he obſerves 
make it appear, that the Notion of the Charige of 


Out any Ground: With other Mifcellaacous Obferva- 
riots; as the Aurora Borealir, Fruitfulnels or Secility 


That Rem Fladichſvall in Sweden, by Mr. Olave 


in Engiyb Meaſure, with the Winds, and the Strength 


There + alfo to the 


the Sea. Water for every Day, which I obſetye varies in 
the whole about two Inches, and is ſometimes inter- 


relate to 3 Tides in the Gulph of Barbara. I hart 
not inſertedthẽſe in the Tables, not being of general 
Uſe. There is no Thermometer, nor the Dantity of 


That fem Rift otorhia 30 Sweden, by 


ein 0 
Snond Lure lius, Paſtor amd Pfovoſt, gives the Height 


The Winds, with the Degree of their 
Strength, Weather, and Depth: ef Ran, are alſo ſet 
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That from B ygdea in Sweden, by Mr. Jobm Te. 
n Paſtos there, has Obſervations of the Barome- 
ter twice a Day, Morning and Evening, O. F. in Eng- 
{i Inches and Decimals ; the Winds, with their 
Strength, and Weather. The two laſt Months arc 
wanting. There is no Thermometer. 

That from Betna in Sudermanland, by Mr. And 
origins, Paſtor and Provoſt, has Obſervations of the 


Barometer thrice a Day, except in the firſt Part of Ja- 


uuary, O. F. in Enxgliſb Inches and Decimals; the 
Winds, with their Strength, and Weather, with other 
Meteorological Obſervations, and upon the Seaſons, 
as to Fruitfulneſs and Sterility, Sc. The Aurora Bo- 
realis is frequently mention d. The Thermometer 
is peculiarly graduated, and ſo could not be inſerted. 
There is a Column for Rainy with Macs, which I 
underſtand "I 

From Mittemberg in Saxony, there are two Diaries 
communicated, one from Mr. Mat. Haſiur, Math. 
Prof. the other from Mr. J. Fred. Weidler, LL. B. 
and Math. Prof. Primar. That by Mr. Haſius has 
the Height of the Barometer ſeveral times a Day, ſome- 
times four or five times, O. F. in Engl; Inches and 
Decimals, and the Parts of theſe in vulgar Fractions, 
but are reduced to Decimals in the Tables. He uſed 
two Barometers and Thermometers. Thoſe. mark d 
I, are Mr. Hauksbee's, thoſe mark d II, Florentine. 


| The coldeſt Day he ever obſerved, was February the 


Fth 1726. It contains alſo the Winds, with their 
Strength, and Weather. Mr. Weidler gives thc 
Height of the Barometer three times a Day, N. S. in 
Paris Inches and Lines, and the Parts of theſe; in yul- 


gar Frations 3 the W Winds allo, with their Strength, 
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and the Weather, and Quantity of Rain, in Cubes and 
Lines, but at the End of each Quarter the Depth is 
given in Paris Inches and Lines. The Thermometer 
is Mr. Hauksbee's. There are ſome Aſtronomical 


Obſervations of Eclipſes, c. He takes Notice, that 


an Occultation of — by the Moon, obſcry'd with 


a Teleſcope of 18 Feet, may ſerve to prove the Moon 


to have an Atmoſphere; for being then in its Quadra- 
ture with the Fun, it appear d to loſe its Cuſps, and 


become oval, when it came near the Moon. I have 
in theſe two Years made uſe of Mr. Haſius's Baro- 


metrical and Thermometrical Obſervations, being in 


the O. F. and Engliſh Meaſure, though the three laſt 


Months of 1730 are wanting. - The Depth of Rain is 
taken from Mr. Weidler, and reduc'd out of the Paris 


to Engliſh Meaſure, being ſuppos'd to be as 1068 to 
looo, but is not reduc'd to the Ola Style. Mr. Weid- 
ler refers to his Diſſertation upon 8 Ob- 


ſervations ſent to the Society. The Year 1730 he 


obſerves to have been more than had been known 


wet and cold, and the Sky very miſty. 
That from Padua, by the Marquis Poleni, ſhews 


the Height of the Barometer once a Day, O. F. in 


Engliſh Inches and Decimals; the Winds, and ſome- 
times their Strength, and Weather. A particular Ac- 


count of his Thermometer has been publiſh'd former- 


ly in the Tranſactions, and alſo his Obſervations upon 


his Diaries, containing in the whole ſix Years. (Tran/. 


Ne 421). The Depth of Rain is given both for the 
Od: and New Style. 5 

That from eee by Mr. Bellamy, Preacher to 
the Factory, has the Height of the Thermometer 
twice a Day, Morning and Evening; the Winds, 
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with RY Strat th, and the Weather, fot the Year 


1730. The Mei lum of the Thertnometer is taken 
from both the Evening and Morning Heights, the 


Diffetetice there being very great in Proportion be- 


1 tween Morning and Eveni 


n 
That from Boſton in New, England, by Paul 
Dalby, Eſq; F. R. S. ſhews the Weather three times 


a Day, and Wind once or twice. No Barometer or 
Thermometer. 


There is one of the Year 1729, ſeems to be Swediſh; 
but finding neither the Author's s Natne nor Place, 1 


haye not inſerted it. 


In the Year 1 


730, thoſe from C rane- Court, 1 out h. 


wick, Kent, Hu ickſuall, Oſtragot hia, Up/al, Svena- 
| ker, Litden, Betna, Wi hienbeg, Padua and Boſton, 


are continued in the ſame Manner. There is none 
from Bygdeg. The Abo Obſctyations for the Year 
1730, by Mr. D. Sporing, ſhew the Height of the 
Barometer twice a Day, in Swediſb Inches and Deci- 


mals, but the mean Heights are reduc'd to Eng glijh i in 


the Tables. They ſhew alſo the Winds and Weather 
and in the laſt Column the Auroræ Boreales, which 


- are frequent in moſt Months of the Vear. 


That from Naples, by Grillus, ſhews the Height 


of the Thermometer, which is Mr. Hauksbee's, once 


a Day. The Winds, with their Strength, and Weg. 
ther, and Depth of Rain in Neap olitan i Meatre, 23 
of Which make a London Inch, Tad are reduc'd 8 


to in the Tables. The Barometrical Heights he has 


not ſet down, becauſe he found them not to agree with 


thoſe of former Years, which made him ſuſpect his In- 
ſtrument to be out of Order; but as it appears he had 


remov d his Habitation, it might de owing to its being 


ſituated 
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ſituated higher or lower than the former. An Exup- 
tion of Veſuvius happening, an Account is giyen * 
it, and of Damage done by Lightning, and alſo of the 
Seaſons, as to Fruitfulneſs and Healthine6s, Gee 
Tranſ. Ne 424). 
Note, In 7 of the Diarics, the Numbers they 
ing the Decimal Parts of the Inches, are ſet down in 
ſingle Figures, without any Rule or Cypher to diſtig- 
ouiſh them from the Centeſimals, and in others the 
Centeſimals in like manner; but tis eaſy to make a 
E of the Author 8 Method by Conſideration 
of them. 
Having given an Account of the Method and Con- 
tents of the ſeveral Diaries, I now proceed to the Ta- 
bles extracted out of them. The Barometrical Table 

conſiſts of two Parts: The U pper ſhews the mean 
Height of the Barometer, taken in the Method pro- 
pos 4 formerly by Dr. Jurin, for every Month through- 
out the Vear, for each Place; and in each Column the 
higheſt Month is mark d With an h, the loweſt with an 
, to make them more obſervable to the Eye. At 
the Bottom, the Mean of the whole Year is ſet down 
for each Place. At the Foot of this Table is another, 
ſhewing the greateſt Aſcent and Deſcent of the Mer- 

cury in that Year, with the particular Day of each, 
the Difference of which is the Range: Which Cir- 
cumſtance Dr. Derham, and other Obſervers, have 
uſed generally to take Notice of. 
Next follows the Table of the monthly Thermo- 
metrical Heights, extracted in Dr. Jurins Method 
alſo, in every Place where the Society's Inſtruments 
were uſed; and at the Bottom the Mean of the whole 
Year, and alſo the hotteſt and coldeſt Day in each 
3 3 Place. 
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Place. In the laſt Place, the Tables of the Depth of 


bles, that the Eye may be able to take a View of the 
others, as to each Particular, with leſs Confuſion, as 
alſo becauſe ſeveral of the Diaries have nothing upon 
one or more of theſe Heads. 


Thermometer are extracted only from the Morning 
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Rain, where it is contain'd in the Diaries. 
I choſe to put each of theſe Matters in ſeparate Ta- 


Whole, and compare the State of each Place with the 


Note, The mean Heights of both Barometer and 


Obſervations, ſome of the Diaries containing no 


more; and judging it ſufficient to the preſent Deſign 


of theſe Tables, except in the mean Heights of the 


n and Evening Obſervations. 


Thermometer at Bengal, which are taken from both 
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Firſt, 1 obſerve upon the Barometrical Tables of 
theſe two Years, that they. confirm former Remarks 
made by Dr. Derham and others, of the Conſent of 
the Barometers in Places at a good Diſtance from 
each other. Not only the monthly mean Heights 
agree in the three Diaries of theſe two Vears here in 
England, but alſo the greateſt Aſcent and Deſcent of 
the Mercury happen commonly on the ſame Day, and 
the Barometers have been found to agree in their Mo- 
tions to an Hour, ſo far aſunder as Townly in Lanca- 
frire, and Greenwich near London, which is near 160 
Miles, although that might be partly accidental. The 
Barometer at Crane. Court and Southwick, diſtant 
about 55 Miles, being compared, ſeem very ſeldom 
to vary from their mean Difference above 26 and 4 
each way; at Southwick and Kent ſomething more. 
From whence it might be expected, that the Weather 
ſhould be much the ſame in all theſe Places; which 
_ nevertheleſs ſeems. not to agree with Accounts in ſome 
Years from different Parts in this Iſland, not very 
far diſtant: And I myſelf have obſerved ſometimes. 
Clouds to lie in one Part of the Horizon for a great 
Part of a Day, which have diſcharg'd a large Quantity 
of Rain in Places not far off, while the Place, where 

I have been, has all the while enjoy'd fair Weather, 

and vice verſa. Whence it appears, that the Baro- 
metrical Alterations of the Air extend farther than. 

their Effects, as to the Production of Rain, at thoſe 
times. Comparing the Diaries of Crane-Conrt and 
Upſal, J find the Barometers vary from their mean 

Difference an Inch and half each way; Crane Court 
and Padua as much, or more, and often go a pace 
quite contrary ways at the ſame time, and their 
3 monthly 
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monthly Differences are alſo very variable, fo that 
their Agreement at any time ſeems to be but acci- 
dental. 
Secondly, 1 obſerye, that the Deſcents of the Mer. 
cury below the mean Heights of each Place, taken 
in this way of Dr. Jurins, are generally much greater 
than the Aſcents of it above; and there arc alſo other 
extraordinary Deſcents of the / in every Year, 
of the ſame kind. The Reaſon I take to be, becauſe 
the Expanſion of the Air, whereby it becomes lighter 
in ſome one Place, being the Original of the Altera- 
tions in the Abbe. its Effefts by Condenſa- 
tion or Accumulation of the Air in the Places round 
about will be more diſperſed, and therefore leſs ſen 
oo: -*- - 
Thirdly, The Varian or Range is ; greater the 
farther Mond, as has been heretofore obſerved, and 
appears in theſe Tables, in which I have put the Lati- 
tude of each Place; and likewiſe tis greater generally 
in the Winter than Summer Months. The Sum ot 
the Motion of the Mercury upwards and downwards, 
taken from the Berlin wandring Line, with a Pair of 
Compaſſes, in the Year 1726, amounts to about 76 
Ma which gives 5 4 for a Month, and about o, 21 
for each Day. * the Barometer is by much moſt 
ſteady 1 in the Summer. 
Fourthliy, The mean Height of the Barometer hath 
already 4 apphy d to determine the reſpective Heights 
of Places, and alſo the abſolute Height above the Surface 
of the Sea. Dr. Scheuchzer, in his Tables publiſh'd 
in the Tranſactians of this Society, No 405, 406. 
ſuppoſes, from Mr. Marriot, the mean Height at the 
Surface of the Sca to be 28 1” Paris Meaſurc, which 


— reduced 
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reduced io —_ gives 29 Inches, 993. This agrees 
yery well with a Diary communicated to the Society, 
containing 10 Months of the Year 1723, and Fanu- 
ary 1724; the Author of which found by Experi- 
ment, that in the Place where his Barometer was kept, 
the Mercury ſtood r and + higher than at the Surface 
of the Sea, which Was not far from his Habitation. 
The mean Height of the Barometer for thoſe 10 
Months (leaving out the January following, which 
ſeems to be a very irregular Month) I find to be 29, 
825, to which adding 5 2, it will give the mean 
Height at the Surface of the Sea 29, 9753 ſo the Dif- 
ference between theſe is only ,018,. and therefore pro- 
bably may be near the Truth, but may hereafter be 
more exactly determin'd by Experiments. Then al- 
lowing about 90 Feet, or rather leſs, for each 1oth of an. 
Inch in n Height of the Mercury i in ſmaller Altitudes, or in 
greater according to the Tables calculated for that Pur- 
poſe, by Dr. &. cheuchzer and Dr. N ettleton, and pub- 
liſi'd in 'the Franſattions of this Society, I. c. & Ne 388. 
you will have the Height of each Place pretty near, 
provided the Obſeryarions be carefully made, and con- 
tinued for a fufficient Time; for the yearly mean 
Heights in one of the Places in theſe Tables appear to 
differ near 3- of an Inch in theſe two Years; and in 
moſt of them, the laſt of theſe two Years exceeds 
© the firſt, two or three Hundredihs: The Barometer 
als ought not to be remov d to a Iower or higher 
1 Place. 

Upon the Thermometrical Tables, and thoſe of the 
Ram, F have at preſent no Remarks to make, but 
what are obvious on firſt Sight; only that the Thermo- 

meters agree, eſpecially as to the hotteſt Days in the 
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Year, more than might be expected from Places at: ſuch 


before any thing can be deduced more than is com- 


of the Time when the Mercury firſt begins to riſe, whe- 


might be a Direction to judge when an Abatement or 
Increaſe of it might be expected, (if any regular Or- 


able on ſome Occaſions. But if any Attempt ſhould 
be made to lay down any thing certain concerning the 


pear, by conſidering the Cauſe of the Trade-Winds, 


— = _—_ 2 ' 
* „ * 
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a Diſtance. 

The Winds are of i uncertain and variable a Na- 
ture, that they require a more than ordinaty Care and Di- 
ligence in making the Obſervations, and a great Length 
of Time, and Compariſon of a vaſt Number of them, 


mortly known ; "and therefore 1 ſhall not endeavour to 
do it at this Time, but only give this Hint, that if the 
Obſervers would take particular Notice, in great Storms, 


ther before, or after, or in the very Height of it, it 


der ſhould be found therein) which might be fervice- 


Riſe and Progreſs of the variable Winds, it will ap- 


that for the ſame Cauſe the Motion of the Air will not 
be naturally in a great Circle, for any great Space, upon 
the Surface of the Earth any-where, unleſs in the Equa- 
tor itſelf, but in ſome other Line; and, in general, all 
Winds, as they come nearer the Equator, will become 
more and more eaſterly, and as they recede from it, 
more and more weſterly, unleſs ſome other Cauſes : 
intervene. 
Theſe are all rhe Obſervations I have 2 at preſent to 
offer on this Subject, which I ſhould have been glad if 
they had been more material, and anſwerable to the 
Labour beſtow'd by the curious Obſervers; but they 

may aſſure themſelves, that the Diaries communicated 
to the Society will be carefully preſerved, for the _ 

| | a 


tat 


| fal of thoſe who may be inclin'd to inquire farther into 
this Part of Nature; and perhaps by the Continuance 
of this Method, in Proceſs of Time, a Diſcovery may - 
be made of ſome regular Courſe in theſe Things, which 
may be * has " 


— 
a — 


VII. 4 Collection of the Obſervation of the 
Solar Eclipſe, Feb. 18.1 73 6-7. ſent to the | 
Nas 8 


* - 
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1. The Sun's Eclipſe on is 18. 1737. n 
in Fleetſtreet, London, by Mr. Geo. Graham, 


ERS 


A Time. 
Ho. Min. Sec. 
A 1 2375 9 BA. ſmall Impreſſion appear'd 
es on the Sun's Limb; I judge the 
Beginning to have been about 
+ five or ſix Seconds ſooner. 
3 21 28 The Middle of the firſt and larger 
d Spot was cover d. 
> The Middle of the ſmaller Spot. 
The Cuſps perpendicular. 
The Cuſps horizontal. 
The Middle of the lager Spot 
emerged. 
The ſmaller emerged, or a little 
before. 


— 


2 


+ 52 57 
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3. An Obſervation of the Eclipſe of the Sun, on 


[ 156 ] 
Ho. Min. Sec. | 
4 52 57 TheChordbetweenthe Cuſps 1057 
00 The Unatd' . o - ( 
56 32 The Chord . . . 851 
JJV 
Then a Cloud cover'd the upper Limb, and pre- 
vented a Sight of the ending, which was ſoon after. 
Between twelve and one o Clock, I meaſur'd the 
Diameter of the Sun with a Micrometer. At the 
time of the greateſt Obſcuration, the lucid Part of the 
Sun's Diameter was equal to 392 ſuch Parts as his 
whole Diameter contain'd 2188. . 
I had a Tranſit of the Sun at Noon, and of Sirius 
at Night, which, compar d with preceding ones, I 
found my Clock went too faſt for mean Solar Time, 
about one Second in a Day. 0 


1 2. The ſame Eclipſe obſerved at the Royal Obſer va. 
tory at Greenwich, in Company with Dr. Edm. 


* . 
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Feb. 18. 1737. made at Edinburgh, by Colin Mac 
Laurin, Profeſſor of Mathematics in that Uni ver- 

 fity, and F. R. F. in a Letter to Martin Folkes, 
Em .T. RS © 


\Y © . 
Hope the following Account of the late Eclipſe of 
the Sun, as it was obſerved here, and in other 
Parts of this Country, will not be unacceptable to 
you. In the Hiſtory of Eclipſes collected by Ric- 
ciolus, there are very few ſaid to be Annular ; and of 
theſe fome have been controverted, as that ſeen by 
Clavius at Rome, April 9. 1567, and that ſeen by 
Jeſſenius at Torgaw in Miſnia, Feb. 25. 1598, which 
are both diſputed. by Kepler. Some Aftronomers, 
Antient and Modern, have been of Opinion, that no 
Eclipſe can be Annular ; and ſince ſuch ſeem to have 
been rarely obſerved, and I have not met with a parti- 
cular Deſcription of any of them, I ſhall give you-as 
full an Account of this Eclipſe as I can collect from 
the Obſervations that were made here, and thofe that 
have been communicated to me from the Country. 
The Sky was generally favourable in the Southern 
Parts of Scotland during the Eclipſe ; and though there 
were great Showers of Snow in the North, they had 
lometimes a View of it. There was ſomething very 
entertaining in the annular Appearance, a Phæno- 
Menon that was equally new to all who ſaw it, that 
gave great Delight to the Curious, without ſtriking 
Terror into the Vulgar. It extended Southward al- 
molt to Morpeth in Northumberland, and beyond In- 
55 2 2 verneſs 
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Apparent Time. | 
Ho. Min. Sec. | nt tb 1 
At 2 25 39 P. M. The Beginning. 
F . 
At the End, the Sun's Limb appear 'd ſomewhat 
tremulous, and a ſmall thin Cloud came over it. Dr. 
Bevis judged the Time might be relied: on to two or 
three Seconds. 3 
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Clock was before the apparent Time 13 M 


_ 
verneſs Northward; ſo that a Part of England, and 
almoſt all Scotland, were within its Limits. I have 
not as yet learned how far the North Limit was from 
us: In Expectation of ſome Letters from the remote 


Parts concerning this Limit, I have fo long delayed 


ſending you this Account ; but I am informed, that the 
Weather was very unfayourable there. 


Ten Days before the Eclipſe, I wrote to many of 
my Acquaintance in the Country, deſiring that they 


would determine the Duration of the annular Appear- 
ance as exactly as poſſible; in Hopes, by comparing 


their Obſervations, to have traced the Path of the 
Centre and the Limits of this Phenomenon after the 


Example given in 1715, by Dr. Halley, to whom we 


owe the beſt Deſcription of an Eclipſe that Aſtrono- 
mical Hiſtory affords. I ſhall give you an Abſtract of 
the Accounts I received in Anſwer to theſe Letters, 


after I have deſcribed our Obſervations at Edinburgh. 
The Times of the Appearances here were deter- 

mined by a Pendulum Clock, which Mr. Graham 

gave me ſome Years ago, from whom J alto had the 


meridian Inſtrument by which it is examined. The 
meridian Line was often adjuſted in the uſual Manner, 
and an exact Account of the Sun's Tranſits in the Me- 

ridian, and of the Tranſits of Procyon in a fix d Tele- 


ſcope, was kept by Mr. Short for a long time before 
and after the Eclipſe ; and, by comparing his Obſerva- 
tions, I cannot doubt but that the Times were deter- 
mined with ſufficient Exactneſs. I was often with him 


when he examined the Meridian, and obſerved thoſe 


Tranſits; particularly the Day of the Eclipſe, when by 
the Sun's Paſſage in the Meridian, we found that the 


inutes 27 
Seconds; 


„ 


Seconds; and ſo much I have ſubducted from the 


Times that were marked during the Obſervation... 


The Latitude of this Place is commonly ſaid to be 


55 Degrees 55 Minutes; and by ſome Trials we have 


made lately, this muſt be near the Truth, though in 
ſome Maps and Tables it be repreſented greater. By 
comparing an Obſervation we had here of the End 
of the Eclipſe of the Moon, Nov. 20. 1732. with an 
Obſervation of the End of the ſame Eclipſe by Mr. 


Graham at his Houſe in Fleetftreet, the Longitude of 


this Place is a little more than 12 Minutes of Time 
further Weſt : But I may be able to give a more exact 
Account afterwards of the Longitude and Latitude of 
this City. os oe, 


Some Days before the Eclipſe, the Right Honourable 
the Lord Aberdour ſet up a Clock in the Caſtle, and 


adjuſted it with mine by a Watch that ſhewed the Se- 


conds. The Clocks were compared together the Day 
of the Eclipſe at Noon, by a Cannon fired from the: 
Caſtle, ſome Perſons being appointed to attend each 
Clock, and mark the Seconds when they heard the 


Sound : An Allowance of two Seconds and a half be- 


ing made for the Progreſs of the Sound, (which was 
determined by ſeveral Trials at Night) the Clock in 
the Caſtle was found to be before the apparent Time 
12 Minutes 19 Seconds, and ſo much is ſubdued 


from the Times that were marked in the Caſtle during 
the Obſervation. It was agreed that we ſhould give 


Signals to one another mutually at the Beginning and 


End of the Eclipſe, and at the Beginning and End of 
the annular Appearance. His Lordſhip's Signal from. 
the Caſtle was a Cannon, ours from the College a: 
Muſquet, Perſons being appointed to mark our Signal 

from 
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from a proper Place of the Caſtle : There is no Regard 


of the Appearances. Lord Aberdour made uſe of a 


Diſtance, that magnified 90 times; only he obſerved 
the Sun at once. Mr. Short obſerved the Beginning 
annular Appearance with one of the ſame Length, that 


ſerved the Eclipſe from the Beginning to the End, took 
in the whole Disk of the Sun, (having been made by 

Mr. Short for this Purpoſe) though the focal Diſtance 
of the big Speculum be 9 Inches and a half; and though 
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Sir Jſaac Newton's Theory, I expected that the Eclipſe 
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however had to thoſe Signals in marking the Times 
reflecting Teleſcope of 15 Inches and a half focal 


the annular Appearance with one of 5 . Inches and a 
half, that he might have a View of the whole Disk of 


of the Eclipſe with a Teleſcope of 15 Inches and a 
half focal Diſtance, that magnified 104 times, but the 


alſo took in the wizole Disk of the Sun, and magnified 
5o times. The reflecting Teleſcope with which 1 ob- 


it bears a higher Charge, I made uſe of an Eye-glaſs « on 
this Occaſion, that magnifies only 50 times. 


By a Computation that had been made here from 


would begin at 2 Hours 6 Minutes, apparent Time; 
we therefore looked attentively towards the South- 
weſt Part of the Sun's Limb from Two o'Clock. At 
2 Ho. 5 Min. 36 Sec. we perceived a Depreſſion that 
was juſt diſcernible on the Sun's Limb near that Place; 
our Signal was then made, but by an Accident Lord 
Aberdour had been hindred from obſerving the Sun 
at that Time: However, when he looked for it, he ſaw 
it was begun, and his Signal gave general Intimation 
of this to the Town, about 40 Sec. after we had firſt 
2— it; and, as far as J have learned, it was not 


diſcerned 


4 


[18 . 


Glaſs, till about this Time. 

obſerved the Progreſs of the Eclipſe by a Helio- 
ſcope; but after 10 Digits were eclipſed, I returned to 
the Teleſcope, to attend the Beginning of the annular 
Appearance. A little before the Annulus was com- 
plete, a remarkable Point or Speck of pale Light ap- 
peared near the Middle of the Part of the Moon's Cir- 


cumference, that was not yet come upon the Disk of 


the Sun; and a Gleam of Light, more faint than this 
Point, ſeemed to be extended from it to each Horn: 
did not mark the preciſe Time when ] firſt perceived 
this Light, but ami ſatisfied that it could hardly be leſs 

than one fourth of a Minute before the annular Ap- 


pearance began. Mr. Jhort (who was in another 


Chamber at ſome Diſtance, and made uſe of a larger 


Teleſcope) aſſures me that he ſaw it 20 Seconds before 


the Annulus was completed ; and this is confirmed 
by a Call that was then heard from the Chamber where 
he was, of which I did not underſtand the Meaning 
till we met afterwards, and upon' which the Perſon 
who made our Signals was about to fire, if I had not 
_ forbid him. I was ſurprized with this Light at firſt, 


and did not immediately recollect that it proceeded 


probably from the ſame Crown that was feen about 


the Moon in a total Eclipſe of the Sun at Naples in 


1605 ; and was obſerved by many in different Parts of 
Europe in the three late total Eclipſes of 1706, 1715 


and 1724. I did not expect to have ſeen this Light, 


when ſo much of the Sun's Disk was uncovered; but 
as I kept only ſo much of the Disk in the Teleſcope as 
was neceſſary for aſcertaining the Time of the Forma- 
tion of the Annulus, this muſt haye contributed to 


diſcerned by the Eye, though aſliſted with a ſmoaked 
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my diſcovering 1 it; for this Light was very faint, com- 
pared with that which appeared upon the Sun's Arch 
near the ſame Place the Moment it was uncovered, 
and the Annulus completed. 
| Moſt of thoſe who obſerved the Eclipſe with Te- 
leſcopes, mention in their Letters, that as the Annulus 
Was 3 they perceived the Light to break in 
ſeveral irregular Spots near the Point 'of Contact, and 
that the Limb of the Moon ſeemed to be indented 
there. Some expreſs themſelves as if thoſe irregular 
Parts had appeared to them in a kind of Motion. It 
is thus deſcribed by Mr. Bayne (Profeſſor of the Mu- 
nicipal Law, a worthy Gentleman, whom we have ſince 
loſt) ina Letter to Lord Aberdour : . What appeared 
< to me moſt entertaining, ſays he, conſidered as an 


— — 


— 


— TI 
<2 — — 


Points, the Inequalities on the Extremity of the 
« Moon's Disk gave the Appearance, as it were, of 
% ſmall Bodies in particular Motion. There was not 
any Undulation at this Time on the Circumference of 
* Sun. I find that ſuch Appearances of a tremulous 
Motion in certain Periods of ſolar Eclipſes are men- 
tioned by Hevelius and others. Lord Aberdour ob- 
ſerved the Beginning of the annular Appearance with 
a ſmaller Teleſcope, and perceived only a narrow 
Streak of a dusky red Light colour the dark Edge 
of the Moon, immediately before the Ring was com- 
pleted, and after it was diſſolved. 
At 3 Ho. 25 Min. 55 Sec. the Circumference of the 
Sun appeared complete, and perfectly circular. We 
called at the ſame Inſtant to the Perſon who was ap- 
pointed 


Object of Sight, was, when the Extremitics of the 

i « Horns formed upon the Face of the Sun ſeemed as 
? if they had been in the Action of uniting their 
; cc 
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pointed to Make out Signal, and in a Secbnd ot ce 


the Cannon from the Calle was heard. The Annulut 


appeared to the Bye to be central for ſome time, but 
in the Teleſcope it was always broader toward the 


South-caſt than toward the North - weſt Part of the 


Sun's Disk. The Breadth appeated much greater ts 


the naked Eye, than could have been expected from the 
Difference of the Semidiameters of the Sun and Moon. 
This was ſo remarkable, that ſuch a Phenomenon 


muſt have confirmed thoſe Aſtronomers in their Opi- 


nion, who imagined that the Diameter of the Moon 


is contracted in her Conjunctions with the Sun. This 
Appearance proceeded "chiefly, I ſuppoſe, from the 
Light's incroaching on the Shade, as is uſual; but what- 
ever was the Cauſe, every body ſeemed ſurprized that 


the Moon appeared ſo ſmall upon the Disk of the 


Sun. 
It was obſeived, that the Motion of the Moon ap- 


peared more quick | in the Formation and Diſſolution 
of the Annulus, than during its Continuance. This 


is particularly deſcribed by Mr. Fullarton, of Fullar- 
ton, in a very exact Account of the Eclipſe; as it ap- 
peared at his Seat at Crosby, near Air, on the Welt 


Coaſt of Scotland, that has been communicated to me 


by a Friend. He writes that © the Annulus appeared 
«© to be nearly of an uniform Breadth during the 


* greater Part of the Time of its Continuance, but 
8 ſeemed to go off very ſuddenly ; fo that when the 


Disk of the Moon approached to the concave Line 
e of the Sun's Disk, they ſeemed to run together like 
two contiguous Drops of Water on a Table when 
1 they touch one another; and he adds, that it came 
on in the ſame way. This Appearance Teens 't to be 
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my diſcovering i it ; for this Light was very faint, com- 


pared with that which appeared upon the Sun's Arch 
near the fame Place the Moment it was uncovered, 
and the Annulus completed. 

Moſt of thofe who obſerved the Eclipſe with Te- 


Jain = mention in their Letters, that as the Annulus 


was forming, they perceived the Light to break in 
ſeveral irregular Spots near the Point of Contact, and 


that the Limb of the Moon ſcemed to be indented 


there. Some expreſs themſelves as if thoſe irregular | 


Parts had appeared to them in a kind of Motion. It 


is thus deſcribed by Mr. Bayne (Profeſſor of the Mu- 
 nicipal Law, a worthy Gentleman, whom we have ſince 


loſt) in a Letter to Lord Aberdour : © What appeared 


d to me moſt entertaining, ſays he, conſidered as an 
<< Object of Sight, was, when the Extremities of the 
Horns formed upon the Face of the Sun ſeemed as 

<« if they had been in the Action of uniting their 

Points, the Inequalities on the Extremity of the 

% Moon's Disk gave the Appearance, as it were, of 

<« ſmall Bodies in particular Motion. There was not 

any Undulation at this Time on the Circumference of 

* Sun. 1 find that ſuch Appearances of a tremulous 

Motion in certain Periods of ſolar Eclipſes are men- 

tioned by Hevelius and others. Lord Aberdour ob- 
ſerved the Beginning of the annular Appearance with 
a ſmaller Teleſcope, and perceived only a narrow 
Streak of a dusky red Light colour the dark Edge 

of the Moon, immediately before the Ring was com- 


pleted, and after it was diſſolved. 
At 3 Ho. 25 Min. 55 Sec. the Circuraference of the 


Sun appeared complete, and perfectly circular. We 
called at the ſame Inſtant to the Perſon who was ap- 


pointed 


{$3 1 
pointed to make Gut Sig nal, and in a Kelli ot ee 
the Cannon from the Calle was heard. The Annulut 
appeared to the Eye to be central for ſome time, but 
in the Teleſcope it was always broader toward the 
South-eaſt than toward the North-weſt Part of the 
Sun's Disk. The Breadth appeated much greater ts 
the naked Eye, than could have been expected from the 
Difference of the Semidiameters of the Sun and Moon. 
This was ſo remarkable, that ſuch a Phænomenon 
muſt have confirmed thoſe Aſtronomers in their Opi- 
nion, who imagined that the Diameter of the Moon 
is contracted in her Conjunctions with the Sun. This 
Appearance proceeded "chiefly, I ſuppoſe, from the 
Light's incroaching on the Shade, as is uſual; but what- 
ever was the Cauſe, every body ſcemed ſurprized that 
the Moon appeared ſo ſmall upon the Disk of the 
_ 
1t was obſerved, that the Motion of the Moon ap. 
peared more quick i in the Formation and Diſſolution 
of the Annulus, than during its Continuance. 
is particularly deſcribed by Mr. Fullarton, of Fullar- 
ton, in a very exact Tecon of the Eclipſe; as it ap- 
peared at his Seat at Crosby, near Air, on the Welt 
Coaſt of Scotland, that has been communicated to me 
by a Friend. He writes that © the Annulus appeared 
« to be nearly of an uniform Breadth during the 
e greater Part of the Time of its Contitiuance, . but 
« ſeemed to go off very ſuddenly ; ſo that when tlie 
e Disk of the Moon approached to the concave Line 
« of the Sun's Disk, they ſeemed to run together like 
e two contiguous Drops of Water on a Table when 
2 they touch one another; and he adds, that it came 
on in the ſame way. This Appearance ſeems to be 
A a ac- 
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ne viſible long after the Annulus was diſſolved, 


1 Tinder at 
8 Min. had no Effect during the annular Appearance, 


84 
accountable. from the fame optical Deception as the 


former. 
During the Appritance of the Annulus, the direct 


Light of the Sun was ſtill very conſiderable; but the 


Places that were ſhaded from his Light appeared 
gloomy. There was a Dusk in the Atmoſphere, eſpe-. 


cially towards the North and Eaſt. In thoſe Cham... 


= thas had not their Lights Weſtwards, the Obſcu- 
was conſiderable. 2 appeared plainly, and 


and I am told that other Stars were ſeen by fome : 
One Gentleman is poſitive, that, being ſhaded from 


the Sun, he diſcerned ſome Stars Northwards, which 


he thinks by their Poſition were in Ur/a Major. 
It was very cold at this Times a little thin Snow fell; 
and ſome little Pools of Water in the College Area, 


where there was no Ice at two o Clock, were frozen 


at Four. A reflecting Teleſcope of a large Size, and 
of a much greater Aperture than ordinary, that took 


in the whole Sun, and burned Cloth very fuddenly 


through the tinged Glaſs at the Beginning of: the 


Eclipſe, and on, that account could not then be uſed 


with Safety, was that by which Mr. Short obſerved 

the annular * onrkucg Some curious Gentlemen 
found, that a common Burning-glaſs, which kindled 
3 Ho. 59 Min. and burned Cloth at 4 Ho. 


and for ſome time before and aſter it. 
I have mentioned thoſe things moſtly upon the Re- 


port of others; for during the greater Part of this Ap- 


pearance I was obſerving the Progreſs of the Moon 
upon the Disk of the Sun through the Teleſcope. 


Ihe firſt internal Contact of the Disks, at the Forma- 


tion 


Wwe ; 


ao ou ip ao > SFM Ren = Yo 


— 


T9 


tion of the Annulus. was conſiderably below * wa. 
Point of the Sun's Disk; and Pool Contact, at 

the Diſſolution of the /Annulus, ſeemed to. be about 
10 Degrees Eaſtwards from the North Point or Zenith 
of the Disk: But I did not find that the Poſition of 
thoſe Points of Contact could be eſtimated with Ex- 
actneſs on ſeveral Accounts. The Breadth of the An- 
nulus towards the South-eaſt Part of the Sun's Disk, 
was at leaft double of its Breadth towards the oppoſite 
Part, about the Middle of this Appearance. An Ap- 
paratus, by which I was in Hopes of being able to de- 
termine thoſe things more accurately, was not ready. 
I propoſed to have made ſome Eſtimation of the Ratio 
of the Continuance of the annular Appearance, where 
it was central to its Continuance at E dinburgh, from 
that of the Arithmetical Mean betwixt the Numbers 
that ſhould cxpreſs the Proportion of the greateſt and 
| leaſt Breadth of the Annulus to the Geometrical Mean 
betwixt the ſame Numbers; or from the Ratio of the 
Radius to the Sine of half the Arch intercepted be- 

tween the two Points of internal Contact; but I did 
not obtain theſe Ratio's with ſufficient ExaQnefs. 2 
At 3 Ho. 31 Min. 43 Sec. the Annulus was diſ- 
ſolved, after having continued 5 Min. 48 Sec. And 
here again our Signals were heard immedlately after 
one another: The Middle of the Eclipſe was there- 
fore at 3 Ho. 28 Min. 49 Sec. In this the Time by 
Obſervation did not agree ſo well with the Time by 
Computation as in the Beginning of the Eclipſe, the 
Difference being here about four Minutes. The Irre- 
gularities of the Moon's Surface occaſioned the ſame 
Appearances, in ſome meaſure, as at the Formation of 
the Annulus. When I returned to the Helioſcope, 
Aa 2 there 
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hare forge. Time loſt in directing it towards the 
915 = ſore 1 ot the Image in a = Poſition, there 
Was eſs than 11 5h ecli led; and I ſuſpect that it 
neyer amounted to fall - 11 Digits. 1 had no Miczo- 
meter. 


12 taking ſome more Dig igits, 1 went with Sir 


abn Clerk to a neighbouring "Houle, to obſervs the 
of the Eclipſe, being afraid we ſhould. not be 


able to.ſee it from the College. By a Signal that was 
made to the Perſon who attended : Clock, (two Se- 


Ne being Ley Sg that were loſt in making the 
a the End was at 4 Ho. 44 Min. 5 1 Sec. The 
blew hard at this time, fo. that the Teleſcope 
could. not be kept very. ſteady, and there was ſome 
Undulation on the Circumference of the Sun; but I 
cannot think that the Error of this Obſervation can 


exceed three or four Seconds, the Circumference of 
the Sun appearing to me c 


te at that Inſtant. 
I ſhall now ſubjoin the Ot ervations that were made 
in the Caſtle and College in one View, by which you 


will ſee that they agree preciſcly as to the Continu- 
| ance of the annular Appearance, a Coincidence that 
could not haue heen expected; but ſo it is, according 


to the Numbers that were given me immediately —— 
the Eclipſe by — who aan the hacia 
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lar e noel 


the Digits could not be made with ſo much Exa 


_ as the preceding, on ſeveral Accounts, I hal holy 
ſome. of them. 


Afterthe annular Appearance 9Dig. 
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* the College. | In EA, Cutie. | 


"2 


| The Beginning of the} * 


The Beginning of the 


annular Appearance YÞP 
The End of the annu- (. 


8 con 


and biggeſt of the two Spots that appeared upon the Disk 


of the Sun in the upper Part, was touched by the Moon 
at 3 Ho. 4 Min. 40 See. and this 8 


pot was wholly 


coyered at 3 Ho. 5 Min. 19 Sec. Mr. Short obſeryca 


another Spot at the Circamference of the Moon, at 
2:Ho. 24 Min. 51 Sec. Though the Obfervations of 


eſs. 


The Sun. was pet | 2Digitrar 2 21 14. 


big. 


7 —4 


1 
5 * 


At Hopeton- Houſe, nine. A Mikes Weſt, and a tele 
Northwards from Edinburgh, the Right Honoutable- 
Lord Hope es the annular Appearance begin at 


31 Ho. 


_- "HS 
3 Ho. 25 Min. the End of this Appearance at 3 Ho. 
31 Min. and the End of the Eclipſe at 4 Ho. 44 Min. 
and a half. His Lordſhip was obliged to obſerye the 
Eclipſe at a Diſtance from the Clock, and to deter- 
mine the Times by a Pocket Watch, that had been ad- 
juſted by a very good Dial that Day at 12 0 Clock; 
but aſſures me, that the Duration of the annular / 
pearance was ſix Minutes, as near as could be judged 
by a Watch that did not ſhew the Seconds. The Moon 
appeared to touch the larger Spot above-mentioned, at 
2 Ho. 4 Min. and covercd it in about half a Minute. 

The Emerſion of the ſame Spot was at 4 Ho. 13 Min. 
A leſſer Spot, higher on the Sun's Disk, was not covered 
till 11 Minutes after the greater Spot, but appeared 


rather ſooner than, it. 


* " 4 , 


At Crosby, on the Welt Coaſt of Scotland, about 
four Miles North from Air, Mr. Fallarton obſerved 
the Eclipſe to begin at two o Clock. A diſtin An- 
nulus was formed about 20 Minutes after Three, which 
cominued exactly ſeven Minutes, meaſured by a Pen- 
dulum vibrating Seconds. It appeared rather broader 
on the lower Verge of the Sun; but the Difference 
muſt have been very ſmall, for it was but barely dif. 
cernible in a Species of the Eclipſe ſix Inches over, caſt 
on a Piece of Paper behind the Eye-piece of a Tele. 
ſaope fix Feet long. He adds, that the Day-light was 
not greatly obſcured, appearing only ſo much dimmer 
than uſual, as that of the Sun is, when ſeen through 
a ven gentle Miſt in a fine Morning in April or May. 
c r nas Wallace found that the annular Appear- 
Ane continued at his Houſe near Loctryan in Callo- 


-wap de Minutes. 


3 EY 7 . | 
. 0 =p wy mY * | 
1 * 5 Wm. 
10 4 F > a. : 
5 . we'd 5 for 


. _ 


1 8 „ k 
** a > , 
> * * 
a ” 


6 1 


From the Obfervation at Crosby, the Cent of the 


far from Irwine. It proceeded afterwards towards the 
Eaſt, with a conſiderable Inclination North wards ; and 
probably left Scotland not far from Montroſe on the 
Eaſt Coaſt : For the Reverend Mr. Auchterlony found, 


Minutes, as near as he could judge by an ordinary 
Watch. The Annulus alſo appeared to him of an uni- 
form Breadth, through a common Teleſcope. This 
Obfervation, though not ſo exact as that at Crosby, is 


mentioned afterwards. Theſe two Obſervations at 
Crosby and Montroſe, were made nearer the Path of 
the Centre, than any others that have been communi- 
cated to me. 

As for the Southern Limix of this Appearance, the 
Eclipſe was not Annular at Newcaſtle, and there 
wanted about 40 Degrees of the Limb of the Sun to: 
appear in order to form an Annulus, according to the 
Obſervation of Mr. 1/aac Thomſon, communicated to 


vation; and the bigger Spot was hid 1 Ho. 9 Min: 


Nor was the 
John Will. 


Immerſion 7, 7; at its Emerſion 4 1 
Eclipſe Annular at Morpeth, whence Mr. 


Eye, the Disk of the Sun ſeemed to be almoſt round. 
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annular Penumbra ſeems to have entered Scotland not 


that the annular Appearance continned there ſeven F 


however confirmed by that at Sr. Andrew's, to be 


me by Mr. Blake, a Gentleman of the County of. 
* who was prefent with us at Edinburgh 
| during our Obſervation. The whole Duration of the 
S Eclipſe was 50 Seconds leſs by his than by our Obſer- 


35 Sec. by his Obſervation, the Digits eclipſed at its 


fon writes, that the Body of the Moon appeared almoſt 
intirely on that of the Sun; and that, to the naked. 


But: 
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But of all* the Obſervations that have deer com. 
e to me, that of Mr. framling- 


at 
ton *, determines the Southern Limit with the greateſt 
Exactneſß. The Annates, he fays, was very ſmall there 
upon the upper Part, and the ion 40 or 47 half 


Seconds; meaſured by a Pendulum 9, 81 Inches long; 
from which we may conclude, that the Limit was very 
near this Place. This curious Obſervation, with ſeve- 
ral others, was communicated by Mr. Mark at Dun. 
ar. I have received no Accounts concerning this 
Appearance from any Places on the Weſt Coaſt of 
England. At Alnwick in Northumberland the Eclipſe 
Was Annular, but I have not heard that the Time of its 
Continuance was meaſured. _ 
At Berwick, the annular Appearance comtituicl 

ibetwixt four and five Minutes: The End of the Eclipſe 
at Dunbar, by Mr. Mark's Obſervation, was at 4. Ho. 
48 Min. 16 Sec. but there was ſome Miſtake com- 
mitted in reckoning the Vibrations of the Pendulum 
in meaſuring the Continuance of the Annulus. 
At St. Andrew's, this Appearance was obſerved to 
continue preciſely ſix Minutes, by a Pendulum Clock, 
by Mr. Charles Gregory and Mr. David Joung, Pro- 
feſſors in the Univerſity. By a Figure of the Annulus 
taken from its Image, projected through a Teleſcope 
upon a Paper Screen, the Breadth towards the South- 
eaſt Part of the Sun's Disk is rather more than double 
of its Breadth towards the N han ; VE 


c 


he 


* 


eka: is len argue Miles on this — of pare: 


I 1 


1 1 5 1 | 

LT have already mentioned the Obſervation at Mont- 
roſe. At Aberdeen the Annulus was obſerved by Mr. 
John Stewart, Math. Prof. for 3 Min. 2 Sec. It was 
almoſt central, when the Clouds deprived him of any 


further View of it; he thinks it probable, that it con- 


tinued there about ſix Minutes. Several Gentlemen, 


who live on the Coaſt Northwards from Aberdeen, 
were deſired to obſerve the Continuance of the An- 


nulus; but 1 do not find that any of them ſaw this Phz- 
nomenon from the Beginning to its Ed. 

At Elgin, the Eclipſe was obſerved Annular at 3 Ho. 
29 Min. the larger Part of the Ring being uppermoſt, 
by the Reverend Mr. Irwin, who had a View of it 
for about 30 Seconds; but by reaſon of intervening 
Clouds could not determine he Beginning or End of 
this Appearance. At Caſtle Gordon, Mr. Gregory had 


one View of the Eclipſe while it was annular, bur 
could make no further Obſervation for the ſame 


Reaſon. 


At Inverneſs, the Eclipſe was annular for ſome 


Minutes, as I am informed by ſeveral Gentlemen; but 
they did not meaſure the preciſe Time how long it 


by 


continued. By the Accounts I have had from Fort 


the Eclipſe was annular in thoſe Places or not 
Auguſtus is at the Weſt End of Lochneſs, and probably 
was not far from the Northern Limit of this Pheno- 
Menon. I have as yet received no Accounts of this 
Appearance from any Place further Northwards, or 


from any Place in the Weſt, but thoſe I have men- 
tioned. Some Gentlemen in Arg yleſtire, who ob- 


ſerved this Eclipſe, were deprived of a View of the 
Annulus by the Clouds. 


B b — 


Auguſtus and Fort William, it is doubtful . 
orr 
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burgh on the North Coaſt, (Feb. 18. 1737.) found 


till it began to break on the Eaſt and upper Part, there 
were 300 Vibrations of a Pendulum, or five Minutes. 


concerning the Obſervations of this Eclipſe, that were 
made in this Country, and in the neighbouring Parts 
of England. I have made ſome Computations relate- 
ing to the Extent of the annular Penumbra, and the 


which I might examine them, it would be of little 

| Uſe to deſcribe them. Had the Weather been more 
favourable in the North, and my Requeſt of having 
the Duration of the annular Appearance meaſured, 


the Progreſs of the Centre of this Phzxnomenon, and 


[97]. 


Mr. Walker, arr ingenious Gentleman at Frazer: 


s beginning to appear 


that from the Time of the _, \ 
art of the Sun's Disk, 


upon the lower and Weſtern 


The. Ring ſeemed ſomewhat narrower even at the 
Middle of the Eclipſe on the lower Part. 
This is the Sum of what I have been able to learn 


Direction and Velocity of its Motion; but ſince I have 
not a ſufficient Number of exact Obſervations, by 


been made more public before the Eclipſe, after Dr. 
Halley's Example in 1715. 1 doubt not but I ſhould 
have been able to have given a more exact Account of 


of its Limits; but I had been diſcouraged from pub- 
liſhing any thing concerning it, by our bad Fortune in 
{ſeveral late Eelipfes, of which the Clouds had not al- 
lowed us the leaſt View. 
I am informed, that there Was very little Notice 
taken of this Eclipſe by the Populace in the Country ; 
and I cannot but add, that ſeveral Gentlemen of very 
good Credit, who are not in the leaſt ſhort- ſighted, 
alſure me, that about the Middle of the annular Ap- 
PCArance they were not able to diſcern the Moon up- 
5 on 


t 193 1 
on the Sun, when they looked without a ſinoaked 
GlaG, or ſomething equivalent. 
I have taken Notice of this, becauſe it may contri- 
bate to 1 for what at firſt Sight appears ſurprize- 
ing, that there are ſo few annular Eclipſes in the Lifts 
collected by Authors. Kepler, in his Aſtron. Optic. 
does not ſeem to acknowledge, that any Eclipſe, truly 
annular, had ever been obſerved. There are none 
mentioned by NRicciolus, from the Year 334 till 1567. 
though there are 13 or 14 total Eclipſes recorded with- 
in that Period ; yet it is allowed, that the Extent and 
Duration of the annular Appearance may be conſider- 
ably greater in the former, than of the Darkneſs in the 
latter. It may have contributed to this, that annular 
Eclipſes muſt have been rather incident in the Winter 
Seaſon in the Northern Hemiſphere, and that Eclipſes 
have been more readily total in the Summer, when 
their Chance of being viſible was greater, and the Sea- 
ſon more fayourable for obſerving them. But per- 
haps the chief Reaſon why few annular Eclipſes appear 
upon Record, is, that they have not been diſtinguiſhed 
in moſt Caſes from ordinary partial ones. The Park- 
neſs diſtinguiſhed total Eclipſes, or ſuch as were very 
nearly total; and it is theſe chiefly, Hiſtorians men- 
tion. There are two central Eclipſes of the Sun fill 
famous amongſt the Populace in this Country: That 
of March 29. 1652. was total here, and that Day is 
known amongſt them by the Appellation of Mirk 
Monday. The Memory of the Eclipſe of Feb. 25. 
1598. is alſo preſerved amongſt them, and that Day 
they term, in their way, Black Saturday. There is a 
Tradition, that ſome Perſons in the North loſt their 
Bb 2 Way 
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Way in the Time of this Eclipſe, and periſhed | in the 
Snow. 

There was a reworkebl total Eclipſe of the Sun i in 
this Country, June 17. 1433. the Memory of which 
is now loſt among the Populace; but it appears from 
a Paſſage in a Manuſcript in our Library, that it was 
formerly called by them the Black. Hour, after their 
uſual Manner. It is deſcribed thus: Hoc anno 
& fuit mirabilis Eclipſis Solis, 17m die menſis Juni, 
“ hora quaſi tertia poſt meridicm 3 & per dimidium 
« horæ tenebtæ tanquam in nocte ſupergreſſæ ſunt 
« ſuperficiem terræ, ita ut nihil obtutibus humanis per- 


4 vium fuit; unde abhinc vulgariter dicta fuit Hora 


33 


Nigra. This Eclipſe is not in Ricciolus's Cata- 


| logue, but is mentioned by him in another Place, 
Schol. Cap. 2. L. 5. By a Computation of this Eclipſe, 
the Sun was within two Degrees of his Apogeum, and 


the Moon within 13 Degrees of her Perigeum; ſo that 
this muſt have been a remarkable Eclipſe. The Pro- 
greſs of the Shadow was towards the South; eaſt; 
and Set hus Caluiſius cites the Turkiſh: Annals for its 


being total in ſome Part of their Dominions. 


Lou will perceive by this Account, that we have 


no Obſervatory in this Place; but we are in Hopes 


that ſome time or other we ſhall obtain one from the 


| Patrons of the Univerſity. I doubt this laſt Eclipſe 


will not be diſtinguiſhed by any particular Appellation 
amongſt the Populace, as the former that were cen- 


eral in this Country. The Remembrance of it how- 
ever will be preſerved by the Curious, who obſerved 


it with great Pleaſure, and agree that it was the moſt 
entertaining recen of this Kind they ever l 
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mall be glad if this Account of it give you any Sari: 
faction, and am with the greateſt Reſpect, 


. 1 N, 
Edinburgh, Dour moſt obedient, 
May 12, 1737. moſt humble Servant, 


Colin Mac Laurin. 


E n, and * 


Eclipſe made at Edinburgh, on Feb. 18, 17 36-7. 


by the Honourable Sir John Clerk, Bart. one of 
the Barons of his Majeſty's Exchequer there, and 
F. R. S. Communicated by Roger Gale, E/q; F. N. . 


N the 18th of February laſt, we had a very fine 
bright Day for 9 1 the Eclipſe; and never 


was any thing of that kind, I believe, obſerved with 


more Exactneſs. In ſeveral Places for 10 Miles round 
this City, as well as in it, were ſome skilful Perſons 


ſtationed for that Purpoſe : : I myſelf happened to be 


in the Caſtle here, which is an Eminence at leaſt of 500. 
or 600 Feet in Height, beſides a great Aſcent from the 
Level of the Sea to the Foot of the Rock upon which 


it is ſituated. 

Our Profeſſor of Mathematics, Mr. Mac Laurin, 
a Perſon of great Knowledge in this Science, had 
placed himſelf at a Window in our College; others 

WEIC 


T7 8 We looked for the Occultation of Aldebaran 
by the Moon on Feb. 25. in the Evening; but the Star 
paſſed by the upper Horn, without being hid, at a 

Diſtance from it, that was by Eſtimation nearly equal A 
- to the Diſtance betwixt the neareſt Part of the Spots- 


&. 4a * 9 the Obſervations of the 1 Solar 
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were ſent where the Eclipſe, we ſuppoſed, would be 
perfectly central, about 12 or 14 Miles Farther North. 

_ * A Gun from the Caſtle was fired at 22 Seconds after 
Twelve, mean Time, (or 12 Minutes 22 Seconds be- 
fore Twelve, apparent Time) upon which, by Agree- 
«ment, the Clocks and Watches of the Obſervers were 
adjuſted. A ſecond Cannon was diſcharged preciſely 
when the Eclipſe began, which was at 5 Minutes 36 
Seconds after Two. A third was diſcharged when the 
annular Appearance began, which was at 25 Minutes 
55 Seconds after Three; its Continuation was 5 Mi- 
nutes 48 Seconds. A fourth Cannon was fired at the 
End of the Eclipſe, which was at 44 Minutes 50 Se- 
conds after Four; all reckoned by apparent Time. 
Me had half a ſcore good reflecting Teleſcopes to 
make theſe Obſervations, and our Calculations per- 
fectly agreed, fo that you = depend upon them as 
»moſt exact. 

This was not done by us as a Matter of mere Curi- 
oſity, but to aſſiſt in aſcertaining the Motions of the 
Moon, on Sir Iſaac Neutons Theory, upon which 
A good deal of the Doctrine of ghe Longitude will 
depend. Sir Laac's Calculation, as to the Beginning 

of this Eclipfe, was pretty right ; but not fo well as 
to its central Appearance. Two Spots in the Sun 
made a very diſtin Appearance to us, as they entered 
under the Moon's Body; one was a little above the 
central or horizontal Line of the Sun, of this Shape 


me other was near the Edge, on the Eaſt Quar- 
ter. The firſt, by Compariſon with the Sun's Dia- 
meter, was larger than the Disk of our Earth; it was 
dark in the Middle, and certainly emitted no Fire or 
Light. The Edge of the Moon appeared a little rag 
ge 


[192] 
ged or rough, but not mountainous, becauſe of the 
Sun's Light. There was no conſiderable Darkneſs, = 
but the Ground was covered with a kind of a dark li. 
greeniſh Colour. Two Stars appeared, the Planet | 1 
Venus, and another farthef Eaſt ward. This Account bw 
15 what * * depend l. 1 
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5. e of the Solar Eclipſe, on. Feb. 18 — p 
1736-7. made at Trinity-College, Cambridge, and 
at Kettering 3 communicated ina Letter from Mr: 
Charles Maſon to Mr. Jahn Senex, F. R. S. vn 
2 M. 8. 8 =o N | 
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Times obſerved at Kettering, as follow: 


1 „ Ho. Min. 
2 Digits 0 NS .. . * b 2 36 
Eh „ 3 07 
Centre VVV 


End — - 4 9 


Great Spot immers'd 5 ESD 3 18 


N. B. The Obſervatory Clock was 1 Minute 70 
 Seramds too flow, which being added all the way, 
Wer give true Time. 


4 ſhould be obliged to you, if I cond a any Ob- 
 ſervations that correſpond with | theſe, to compare 
them: theſe are moſt of them tolerably exact; but 
the Wind, and other Difficulties, make fome of them 
2 little precarions. The Time is nearly true, if the 
Error be corrected depending upon the Truth of a 
Meridian Teleſcope, which J can yet correct, if any 
nicety of Longitude require it. I hope you will ex- 
cuſe * freedom in n troubling you with with this from 


Tur humble Se ervant, 


Cha. Maſon. 


"> 
* 3 y þ 
* 2 y 8 2 6. De- | 


, 


; „ 
6. Defectus Solis 0b/ervatus e Specula Bononienſis 
Scientiarum Inſtituti, die prima Martii 1737. N. C. 
Nitium hujuſce deliquii calculos noſtros minutis ho- 
1 rariis plus ſeptem antevertit. Hora enim 3 min. 
33 ſec. 36 jam aliquid Solaris marginis -a Luna deli- 
bari apparuit, directo intuitu per vitrum fuligine infe- 
ctum, ac teleſcopio pedum undecim aptatum (cum 
paullo ante, hoc eſt in ipſo ſcrupulo 33, codem tele- 
ſcopio Sol plane rotundus viſus eſſet): calculi autem ini- 
tium in horam 3. 41 conjiciebant. 1 
Deinceps digitos eclipticos notavimus trajecto Solis 
radio per tubum opticum pedum ſex, eoque excepto 
in tabella candida, cui tabellæ circulus inſcriptus erat 
ad imaginem Solis commenſus, atque in digitos ac ſe- 
midigitos diſpertitus. Verum obſervationi haud pa- 
rum obſtitit ventus machinam exagitans. Certiores 


phaſes hz fuiſſe videntur. 
J 
3. 40 Deficiebat digitus præterpropter 


Duo digiti 

Digiti tres 
Digiti quatuor 
= Quinque digiti 


Digiti ſeptem 5 
Septem cum ſemiſſe, quæ nobis obſcy- 
ratio maxima viſa eft 
Iterum digiti ipſi ſeptem, Eclipſi jam 
decreſcente. | ITN 
Poſtmodum cum ſpecies Solis in occaſum vergentis 
nimis fluctuans ac trepida viſeretur, necnon ex rotunda 
in ovalem ſat manifeſte deformata, a digitorum di- 
menſione, quippe haud * certa, ceſſavimus. 
Cc 
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Nonnullæ apparebant in Sole maculæ, tres præſer. 


tim, quarum poſitiones ipſo meridie ejus diei ab obſer- 
vationibus deſcriptas exhibet ſubjectum ſchema. Lvide 


Tas. II. FIC. 1.] Duarum ex his occultationes. ita de- 


 Snivimus eodem tubo pedum undecim. 


Hor. Min. Sec. B 
4 23. 1 $ Limbus Lunæ coronam macule A 
h 5 contingit 
23. 49 Nucleum ipſum maculz A tegere 


incipit 
25 Totum nucleum abſcondit 
14 Maculam B diſtringit 
* Totam VO. 


5 7. Defectus Solis ex: Monte — Rome: obfer- 


vatus, die prima Martii, A. 1737. N. F. a Di- 
daco de Revillas, Abbate — #. S. Lond. . 


Najecta per tele ſcopium Campani Ped. 6. Solis. 
ſpecie, hanc tabella alba excipiebat, cum cir- 


culus ſpeciei æqualis in. digitos XII diviſus, inſeriptus 
erat. Phaſes hocce organo obſervatæ, ſunt huj afmodi. | 


H. p.m. M. FF 

S @ 6 Limbus Solis jam limbo Lunæ ali- 

Im Auantulum obſcuratus deprehen- 
ditur. 


51 50 Digit. . 
4. © 40 Digit. II. 
9 30 Digit. III. 

18 20 Digit. IV. 

27 10. Digit. „ 

36 © Digit. VI. Dum limbus Lunæ cen- 

trum Solis attingit, * nubes utriuſque luminaris 
& ſequentium eclipſis phaſium conſpectum eripiunt. 


8. Eclipſis 
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4 Eclipſis Solis partials, que die x11x. Feb. St. Dee. 
ſive D. 1. Martii St. Nov. A. 1737. contigit, Phaſes 
decreſcentes Vitembergæ Saxonum obſervate, 


Frederico Weidlero, Math. „ R. K. Lond. 7 : 


VIII 4 50 31 p.m. 

VIII 58 br 22 

VIIz EF - 0 

= 3 

_— 8 16 

., 2 10 16 Poſtea Sol ad — ver 
gens nubes ſubiit. 


* : 


vin. A Letter 
Latham, M. D. and V. D M. to C. 
— M. D. Sec. R. S. containing a 


| the Heavens move in a Circle round the 
Poles of the Ecliptic ; read at a — 
of the Royal Society, * 17. 1738. 


SI R, Ho 
1 Take the Liberty 3 your Hands to commu- 


che ſame time to ſubmit to that learned Body a Pro- 


Digiti Eclipſcos decreſcentis. Vide Schema in 
„ IQ. II. FIC. II 


Initium Propter nubes cœlo obductas videri non 


ox 


from the Rewd Ebenezer 


Propoſal to make the Poles of a Globe of 


nicate the incloſed to the Royal Society, and at 
Ces. - poſal 
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4 Eclipſis Solis partialis, que die x11x. Feb. Sr. Pet. 


ſiue D. 1. Martii St. Nov. A. 1737. contigit, Phaſes 
decreſcentes Vitembergæ acne . obſervate, s 
Frederico Weidlero, Math. Prof. & R. F. Lond. 


: Vide Schema in 


Digiti Eclipſcos decreſcentis. 


» TAB. II. FIG. II. 
VIII. . e 
7 VIII 58 16 
VII I F 
= * 
1 * 
VIE 10 16 Poſtea Sol ad 8 ver 


gens nubes ſubiit. 
Initium proptcr nubes c&lo obduttas videri non 
potuit. ; 


Vil. A FORE ow the Rev pm 
Latham, M. D. and V. D M. C. 
1 M. D. Sec. R. S. br Myr a 
| Propoſal to make the Poles of a Globe 7 
the Heavens move in a Circle round the 
Poles of the Ecliptic; read at a Meeting 
of the Royal Wein. April 17. 1738. 


STR, th Findern, April 14, 38. 
Take the Liberty through your Hands to commu- 
nicate the incloſed to the Royal Society, and at 


the ſame time to ſubmit to that learned Body a Pro- 
+ C3 - N 
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poſal 1 would make relating to an Improvement in 
the Conſtruction of the Globes of the Heavens. As 
we now have them, you know they are only form'd 
for the preſent Age, and do not ſerve the Purpoſes of 
Chronology and Hiſtory, as they might, if the Polcs 


whereon they turn were contriv'd to move in a Circle 


round thoſe of the Ecliptic, according to the prefent 


Obliquity of this. By this Means we might have a 
View of the Heavens ſuited to every Period, and that 


would anſwer the antient Deſcriptions, thoſe of Eu- 
doxus, for Inſtance, who is ſuppoſed to borrow his 


from the moſt early Obſetvations; and of Hipparchus, 
Cc. 
loweſt Reader to judge of the Merits of the Contro- 
verſy about the Argonautic Expedition, as far as it 


Nor could any Contrivance better enable the 


depends on this: For it will verify to the Sight the 
Path of the Colures, c. at any Time. I thought to 


have tranſmitted a Scheme of the whole, in which 
the Equator muſt be fix d to the brazen Meridian, &. 


But it is cafily underſtood, and can only wait the Ap- 


probation of ſuch great Judges to recommend it to 


the Artiſts. 


Tour moſt obedient, 
Humble Servant, 


5 E. Latham. 


N. B. That 8 to anſwer the End here propoſed, 


tho? differently conſtructed, had long before been made and 


publiſhed by Mr. Sener, who at next y_— E me the fol- 


lowing Account of his Contrivance, 


— 


IX. 4 


CF 


IX. A Contrivance to make the Poles of the 

Diurna / Motion in a Celeſtial Globe paſs 
round the Poles of the Ecliptic. Invented : 
by John Senex, F. R. F. read at a Meet. 

ing of the Royal Society, May 4. 1738. 


— 


THE. Poles of the Diurnal Motion do not en- 
IJ - ter into the Globe, but are affix'd at one End., 
to two Shoulders or Arms of Braſs, at the Diſtance of. 
23. Degrees and an half from the Poles of the Ecliptic. 
"Theſe Shoulders at the other End are ſtrongly faſtned 
on to an Iron Axis, which paſſeth through the Poles of 
the Ecliptic, and is made to move round, but with a 
very ſtiff Motion; ſo that when it is adjuſted to any 
Point of the Ecliptic, which you deſire the Equator 
may interſe&, the Diurnal Motion of tlie Globe on 


its Axis will not be able to diſturb it. — 
| When it is to be adjuſted for any Time, paſt or to 
come, bring one of the braſen Shoulders under the 
Meridian, and holding it faſt to the Meridian with one 
Hand, turn the Globe ſo about with the other, that the 
Point of the Ecliptic, which you would have the 
Equator to interſect, may paſs under no Degrees of the 
braſen Meridian: Then holding a Pencil perpendicular 
-to that Point, and turning the Globe about, it will 
deſcribe the Equator as it was poſitcd at that Time; and 
transferring the Pencil to 23 Degrees and an half, and 
66 Degrees and an half on the braſen Meridian, the 
Tropics and Polar Circles will be deſcribed for the 
ſame Time. TEETER SD 
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7 P. The Axis or Poles of the Diurnal Motion, (by 
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By this FI, the Celeſtial Globe may be ſo 


adjuſted as to exhibit not only the Riſings and Settings 
of the Stars, in all Ages, and in all Latitudes, but the 


other Phenomena likewiſe, that depend upon the Mo- 
tion of the Diurnal Axis round the Annual Axis. 


Fee the Scheme, Tas. II. FIC. 3. 


AA aa. FE Section of the Celeſtial Globe. 


EE. A ſtrong Iron Axis, paſſing — the Poles of 
the Ecliptic. 5 
Sc. Two ſtrong Arms of Brafs, ſcrew d on to the Ends 
of the Iron Axis, at 0. 


which the Globe is hung in the braſen Meridian) 
rivetted on to the other Ends of the braſs Arms, 

and which may be carried round the Poles of q 
Ecliptic, by the Iron Axis, but with ſo ſtiff a Mo- 


tion, as not to diſturb the Diurnal Rotation on 
che Poles 7 Ty 


" 
" 
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x. The Solition of Kepler's Problem, by: 


J. 2— . wa Greſh. and Seen. 
R. S. 


"AN * Attempts have bech made at Uiferene 
times, but, if I miſtake not, never any yet 
with tolerable Succeſs, towards the Solution of the 
problem propoſed by Kepler: To divide the Area of 
a Semicircle into given Parts, by a Line from a given. 
Point of the Diameter, in order to find an univerſal 
Rule for the Motion of a Body in an Elliptic! Orbit. | 
For among the feyeral Methods offered, ſome are 
only true in Speculation, but are really of no Service. 
Others are not different from his own, which he 
Judged improper : And as to the reft, they are all ſome 
way or other ſo limited and confined to particular 
Conditions and Circumftances, as till to leave the 
Problem in. general untouched: To be more parti- 
cular ; it is evident, that all Conſtructions by Mecha- 
nical Curves are feeming Solutions only, but in 
reality unapplicable ;- that the Roots of infinite Se- 
ries's are, upon account of their known Limitations 
in all reſpects, ſo far from affording an Appearance of 
being ſufficient Rules, that they cannot well be ſup- 
poſed as offered for any thing more than Exerciſes in 
a Method of Calculation. And then, as to the uni- 
verſal Method, which proceeds by a continued Cor- 
rection of the Errors of a falſe Poſition, it is, when 
duly conſidered, no Method of Solution at all in itſelf; 
becauſe, unleſs there be ſome antecedent Rule or 
Hypotheſis to begin the Operation, (as ſuppoſe that of 
= 


=: ,4 

an uniform Motion about the upper Focus, for the 

Orbit of a Planet; or that of a Motion in a Parabola 
for the perihelian Part of the Orbit of a Comet; or 
ſome other ſuch) it would be impoſſible to proceed 
one Step in it. But as no general Rule has ever yet 
been laid down, to aſlift this Method, fo as to make 
it always operate, it is the fame in Effect as if there 
were no Method at all. And accordingly in Experi- 
ence it is found, that there is no Rule now ſubſiſting 
but what is abſolutely uſeleſs in the Elliptic Orbits of 
Comets; for in ſuch Caſes there is no other way to 
proceed but that which was uſed by Kepler: To com- 
pute a Table for ſome Part of the Orbit, and therein 

examine if the Time to which the Place is required, 
will fall out any-where in that Part. So that, upon 
the whole, I think, it appears evident, that this Pro- 
blem (contrary to the reccived Opinion) has never yet 
been advanced one Step towards its true_Solution: A 

. © Conſfideratien which will furniſh a ſufficient Plea for 
5 meddling with a Subject ſo frequently handled ; eſpe- 
_ cially if what is offered ſhall at the ſame time appear 

(as I truſt it will) to contribute towards ſupplying 
the main Detect. os 
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LEM MA I. 


The 7. — * an Arch being given, to find the 
Ae of its 22 A 


Let r bi the Radius of the Circle, t the Tangent of 
a given Arch A, and n a given Number. And let 7 
be the Tangent of the. Multiple Arch nxA to be 
found. 


Then if ve be put for rr, and T'T for rr, 


— — 2 


The Tangent T will be - 2d Demon =o: 
| "== ly eng | | 
Which dene being raiſed according to Sir- 
Haar Newton's Rule, the fictitious Quantities + and 9 
* and the Tangent T will become equal to 


2. IE: 1. — 1—2 —3.2—4. 75 


„ 


5 LES — —— 
. I 1 —1. —2. * [A 


This Theorem (which 1 Camels found for the 
Quadrature of the Circle, at a time when it was not 
known here to haye been invented before) has now 
been common for many Years; for which Reaſon I 
ſhall premiſe it, at preſent, without any Proof; only 
for the ſake of ſome Uſes that have not yet been made 
of it. 
Corollary 1. From this Theorem for the Tangent, 
the Sine (ſuppoſe) 7, and Coſine Z of the Multiple. 
Arch nx A, may be readily found, _ 
For if y be the Sine, and S the Coline of the given 


Arch A, then putting u for — yy, and ſubſtiruting < 


1 71 
for 7, and — ” for 1 and FE for 7: 
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The Sine T will be . = 


1 


The Coſine Z will be EA. N 


2 

Each of theſe may be expreſſed differently in a 

Series, either by the Sine and Coſine conjointly, or 
by either of them feparately. 

Thus 7 the Hine of the mult iple Arch 3 * A, may 

be i in cither of theſe two Forms, Viz. 


gy 
— in a — 


E r 


Wherein the Letters A, B C, Se. ſtand, as 5 uſual, 
for the Coefficients of the preceding Terms. 
Ihe firſt of theſe Theorems terminates when u is 
any integer Number, the other (which is Sir Iſaac 
Neurons Rule, and is derived from the former by 

ſubſtituting 57 for S) terminates when 7: is any 
odd Number. 

The Coſene Z may, in like manner, be in either 


of theſe two Forms, viz. 
2 


== in 1— . — 1. 2. 21. Ss, 23.2 
1 1 1 I 2 
.... eB 

OL r- 277 J 3.477 PT 


The latter of which terminates when the Num- 
ber xz is even, and the other as before, when it is 


any Integer. 
Corollary 2. Hence the Sine, Coſine, and Tangent 


of any Submultiple Part of an Arch (ſuppoſe) 2 4 
may be determined thus: 
The 
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DE, 
Pr el 
The Sine of 2 A will be — — = — 


21 * 

For theſe Equations will ariſe from the Tranſpoſi- 
tion and Reduction of the former for the Tangent and 
Sine of the Multiple Arch, upon the Subſtitution of 
7,7% & and 4; for T, I. Z and uu A. 
Corollary 3 Hence regular Polygons of any given 

Number of Sides may be inſcribed within, or circum- 
ſcribed without, a given Arch of a Circle. For if the. 
Number 7 expreſs the double of the Number of Sides 
to be inſcribed within, or circumſcribed about, the 
given Arch A; then one of the Sides infcribed will: 
be the double of the Sine, and one of the Sides cir- 
cumſcribed the double of the Tangent of the Sub-- 

multiple part of: the Arch, VIS. IM. 


The Tangent of 24 will be 


LEMMA II. 


To find' the Length of the Arch of a Circle ki 
certain Limits, by means of the n and dine 
of the Arch. 


ct t be the Tan angent, the Sine and & the Coſine 
of the Arch A, whoſe Ter ngth is to be determined, 
and let 9 Ts v be 3 as before; then, if any 
Number u be taken, the Arch of the Circle will be 


always leſs than 4 —.— Ne, 
| a = 


— 
FEST 2 vi * 


ar * 


D544 For 


and bigger than 


1 210 1 
For if, be the preceding Dells. a regular 
rectilinear Polygon be inſcribed within, and another 
without, the Arch A, each having half 0 many Sides 
as is expreſſed by the Number ; then will the former 
of theſe Quantities be the Length of the Bow of the 
circumſcribed Polygon, (or the Sum of all its Sides) 
Which is always bigger, and the latter will be the 
Length of the Bow of the inſcribed Polygon, which 
is always leſs, than the Arch of the Circle; howzgreat 
ſoever the Number n be taken. 
Corollary 1. Hence the Series's for the Rectification 
of the Arch of a Circle may be derived. 
For by converting the Binomials into the Form of 
à Series, that the fietitious Quantities, p, 7, v may be 
deſtroyed; it will appear, that no Number ꝝ can be 
taken ſo large as to make the inſcribed Polygon ſo 
big, or the E 6_P ſo little as the Series. 


2— = 4 72 — ; UE + e. in one Caſe, or its Equal 
en c. in the other Caſe. 


Wherefore ſince the Quantity denoted by the Sum 
of the Terms in either of theſe Serics's is always 
bigger than any inſcribed Polygon, and always leſs 


than any circumſcribed, it muſt therefore be equal to 
the Arch of the Circle. 


Corollary 2. If, in the firſt of the above Series 85 


the Root Vr =, be extracted and ſubſtituted for , 
there will ariſe the other Series of Sir 1/aac Neu- 
ton, for giving the Arch from the Sine; namely, 


e 


— 1 1 — 
1 = ge 2357 r 111 3767 e L 
| SCH QO- 


Tt aw] 
SCHOLIUM. 


In like manner, as the Arches of the Polygons ſerve 
to determine the Arch of the Circle, ſo by comparing 
the Areas of the circumſcribed and inſcribed Poly- 

gons, Z ur T and 4 zu TA, the Area of the Sector of a 
Circle may be found. For if T, T and Z are the 
Tangent, Sine and Coſine of the Arch A; then by the 
ſecond Lemma the Area of the circumſcribed Polygon 


. e 


will be found to be 221 »„— — 11 
bon ys ＋ —7| - 
and the Area of the inſcribed. Will appear to be | 
MW 1 
K E ie re 
21 
1 * 


But upon the Expanſion of theſe Binomials it will 
appear, that no Number 7 can be taken ſo large as to 
make the one fo big, or the other ſo little, as the Area 
denoted by the Series. 
0 zn — 2.4 1 + &*. 
" Joy "Fe r 

So that this Area being larger than any inſcribed, 5 
and ſmaller than any circumſcribed Polygon, muſt be 
equal to the Area of the Sector. 

It may further be obſerved, that as the Arch or 
Area is found from the Sine, Cofine or Tangent of 
the Arch, by means of the limiting Polygons, ſo. 
may the Sine, Cofine or Tangent be found from 
the Length of the Arch by the ſame Method. 

Thus, if A be the Arch whoſe Tangent 7, Sine 7, 


and Coſine , are to be determined, then will the 
Tangent 
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and its Corollaries, that if in any of theſe Theorems, 


Quantity 
bigger; but if for the Bow of the inſcribed, always 


For it may be made to appear, from the firſt Lemma; 


as ſuppoſe in the Firſt, the Quantity A ſtand for the 
Bow of the cireumſeribed Polygon, then will the 


T exhibited by the Theorem, be always 


leſs than the Tangent of the Arch, how great ſoever. 


the Number u be taken; and conſequently, if A ſtand: 
for the Length of the Arch itſelf, the Quantity T muſt 
be equal to the Tangent; and the like may be ſhewn 


for the Sine, and, mutatis mut audis, for the Coſine. 
Theſe Principles, from whence I have here derived 


the Quadrature of the Circle, which is wanted in the 

Solution of the Problem in hand, happen to be upon 
another Account abſolutely requiſite for the Reduction 
of it to a manageable Equation. But I have inlarged, 


more than was neceſſary to the Problem itſelf, on the 
Uſes of this ſort of Quadrature by the limiting Poly- 


gons, becauſe it is one of that kind which requires no 


ether Knowledge but what depends on the common 


Properties of Number and Magnitude 5 and fo may 
ſerve as an Inſtance to ſhew that no other is requiſite 
for the Eſtabliſhment of Principles for Arithinetick and 
Geometry. A Truth, — b though certain in itſelf, 
may perhaps ſeem doubtful from * Nature and Ten- 
4. of the preſent Inquiries in Mathematicks. For 
among the Moderns ſome have thought it neceſſary, 


a for 


[#3] 
for the Inveſtigation of the Relations of Quantities, to 
have recourſe to very hard Hypotheſes; ſuch as that of 
Number infinite and indeterminate s and that of Mag- 
nitudes in Stars fierz, exiſting in a potential Mannet, 
which are actually of no Bigneſs. And others, whoſe 
Names are truly to be reverenced on account of their 

great and ſingular Inventions, have thought it requiſite 

to have recourſe eyen to Principles foreign to Mathe- 
maticks, and have introduced the Confideration of 
efficient Cauſes and Phyſical Powers for the Production 
of Mathematical Quantities; and have ſpoken of them, 
and uſed them, as if they were a Species of Quantities 
by themſelves. F Ow to | 


N. B. In the following Propoſition I have, for the ſake 

made uſe of a L. — 

tities as ave analogous to 

JJ | . 
The Quantity expreſſed by this Notation has a double Index : that at 
the Head of the Root at the Right-hand, but ſeparated by a Hook tu 
diſtinguiſh it from the common Index, denotes the Number of Factors, 
and that above, within the Hook on the Left- band, denotes the com- 
mon Difference of the Factors proceeding in'a decreaſmg or wncreafing 
Arithmetical Progreſſion. 


Thus the Quantity = A denotes by its Fndex m ow the Right> 


| band, that it is a compoſote Quantity confeſting of fo many Factor: as there 
are Units in the Number m; and the Index e above, on the Left, dexotes 
the common Difference of the Factors, decreaſing in an Aritbmetical 
Progreſſion, if it be Poſitive ; or increaſms, if it be Negative; and ſo 
ſgnifies, in the common Notation, the compoſite Number or Quantity, 

nba. na-. n|a—2 u. n+a—3 4. and ſo on. 
4 6 el * 


for. compaſite Numbers 1 2 
b i or: c ite Num (or fuc aan 
them) whoſe Factors are in Aritbmetica! 


For Example n +5 (9 is=n-5. n+3. nl & e n—3. 5, 
conſiſting of ſix Factors whoſe common Difference is 2. After the ſame 


mauner 22 is --. n 2. n. n—2. 1-4, eonſeſting Hffve Fac- 
tors, According to which Method it will eaſily appear, that if a be any 

- 2 
Integer, then n- 2 i * 


will be nn -I. nn). nn— 25, 
continued 


q 2 14 Y 


continued ro ſuch a Number of double Factors as are expreſſed by ar 
or half the Index, which in this caſe is an _ 2 To 
— 0h | | | 


2441 3 | — | 
zal“ ill be equal to n. nn—4.nn—16. nn—36, and ſo on 
where there are to.be ſo many double Factors as with one ſingle one (n) 

will make up the Index 234-1, which is an odd Number. 
If the common Difference à be an Unit, it is omitted : 


| * n(6 * n. — I. n—2. n0—3. t-—4. n-, containing 6 Factors; 
So 6(5 is 6. F. 4. 3. 2. 1, and the like for others. 


If the common Difference a be nothing, . then the, hook is omitted, 
and it becomes the ſame with the Geometrical Power: N 


. 5 
= So a FE LF: according to the common Notation, 
an PROPOSITION I. ” 
1 An Arch leſs than a Semicircle being given, with 
' 1 4 Point in the Diameter paſſing through one of 
4 its Extremities; to find, by means of the Sine 
mh of a given Part of the Arch leſs than one half, 
ht: the Area of the Sector ſubtended by the given 
I] | Arch, and comprehended in the Angle made at 
1 the given Point. . 
lt | - 3 3 
1 Let PNA be a Semicircle deſcribed on the Centre. 
. C, and Diameter AP, and let PN be the given Arch 
"Sil leſs than a Semicircle, and S the given Point in the Dia- 
1 meter AP paſting thro one of the Extremities of the 


Arch NP in P. Then taking any Number # bigger 
than 2, let PK be an >” wet 
Arch in Proportion to- N 
the given Arch PN, as „ 
Unity. to the Number / 
nʒ and let it be required 
to find by means of the — 


2 
** 
> * r 
* . 
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in the Angle N SP made at the given Point S. 


Perpendiculars NM and KL, and join CN and CK. 
Circle; F for CS the Diſtance of the given Point S 
from the Centre; 5p for SP the Diſtance of it from 


KP in the given Circle. 
Theſe Subſtitutions being preſuppoſed, the Pro- 


diameter CP. 


C AS E 1. 
If SP be leſs this CP, then 4 an Aten He . 


Terms of the following Series continued ad a ; 


3l my” 70. 


And the Area n x H will determine the Area of the 


Sector NSP 1 libitum. 
For the Sector PSN, being the Excel of "I Sector 
NCP above the Triangle NCS, will be the Diffe- 


rence of two Rectangles: - CPxPN—>CSxNM; but 


PN is the Multiple of the Arch PK, namely nx PKR; 
and NM is the Sine of that multiple Arch: Where- 


tore if for CP be put t, for CS, V, according 
BE: to 


Sine of the Arch PK, the Area of the Sector NSP 
ſubtended by the given Arch NP, and comprehended 


From N and K let fall on the Diameter AP the 


Then let 7 ſtand for CP the Semidiameter of the 


the Extremity of the Arch through which the Dia- 
meter AP paſles ; ; and y for KL the Sine of the Arch 


blem is to be divided into two Caſes; one when SP 
is lèſs, and the other when it is greater than the Semi- 


to the Sum of the Rectangles expreſſed by the 2 
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to the Suppoſition ; and if for PK be ſubſtituted : 


5 5 , 0X2 
PL 2x42 x + & by Cor. 2. Lem. 23 
F 


* 


— - a4 


ay „ 1. == by y 2 e 2. occord- 


8 ing to Cor. 1. Lem. 1. the Area * the Sector will 
appear in a Series, as is above determined. 


But fince the Number u is greater than 2, and the given 
Arch PN is leſs than a Semicircle, and conſequently 
KL or y, the Sine of the Submultiple Arch PK, is 
leſs than the Semidiameter CP or #; it may thence 
be eaſily proved, that the Series will approximate to 
the juſt Quantity of the Area, ad libitum. 

Corollary 1. Has if the Number » be taken 


cer_— 


equal to V, Wh 1 the Sector NSP vill be 


1 — —— - 75 


Por the N 1 of the 1 as "Y third 


Term in the Serics, that determines the Arca H, 
namely, ad 27 N Is equal to 9 ιττπν i. =, 


which, according to the above Determination of the 


Number 1, will become nothing; wherefore, if for 


As be put F in the ſecond Term, and the Value of » 
be ſubſtituted for # in the Third and Fourth, the Serics 


for the Area will appear upon Rednftiog to be as is 


here laid down. 


Corol. 


T 21> 1 


Corol. 2. Hence the Area of the Sector N SP may 


Equation. 
For the Number », as conſtructed in the former Co- 
rollary, is always ow than the ſquare Root of 10, 


and conſequently ! is always lefs than the Sine of one 
third Part of the Sven Arch; ſo that the fourth Term 


3,3. 


the Nane can never be more than a ſmall Part of the 
Whole Sector. 


Corol. 3. I Ritand for 57,2957795, & c. Degrees, 


(or the umber of Degrees contained in an Angle 


ſubtended by an Arch of the fame Length with the 
Radius of the Circle) and M be the Number of De- 


grees in an Angle which is to 4 right Angles, as the 
Area NSP to the Arca of the whole Circle; ; then will 


For Zu! will appear by the Conſtrudtion to be 


| cqual 8 the Sector N 8 P. „ 


CASE II. 


If SÞ be — than CP, then take 4 an Area H 
equal to the Sum of the Terms in the following 
Series: 


© 
27, — kf Al . JF E e- 8 e 32 
1 3 3 177 +0 e — * 


aud the Area H. will be the Sector, as before. 


E e 2 Por 


be always defined nearly by the Terms of a Cubic 
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For the Point S being on the contrary side of the 


Centre to what it was before, it will eaſily appear, 


that the Change of + f into — £ muſt reduce one Caſe 
to the other, without any other Proof. 
Corollary. Hence, if the Number u be taken equal 


tO V = or in this Cale 5 : then the Series for the 


Sector will want the ſecond Term, as in the former. it 
wanted the Third. 


DEFINTTION: 


The Angle called by Kepler the Anomalia Eccentri, 


is a fiQtitious Angle in the Elliptic Orbit of a Planet; 


being analogous: to the Area deſcribed by a Line from 


| the Centre of the Orbit, and revolving with the 
Planet from the Line of Apfides; in like manner as 
the Mean Anomaly is a fiftitious Angle, analogous to 
the Area deſcribed by a Line from the Focus. 


Otherwiſe, if C be the Centre, S the Focus of an 


Elliptic Orbit deſcribed on the tranſyerſc Axis AP, 
and the Area NSP in the Circle be taken in Pro- 
portion to the whole, as the Area deſcribed in the 
Ellipſis about the Focus, to the whole: Then is the: 
Arch of the Circle PN, or- the 
which Kepler calls the Anomalia E ccentri. 


Angle NCP, that: 


This Angle may be meaſured either from the. 
 Aphelion, or from the Perihelion; in the following 


Propoſition it is ſuppoſed to be taken from the 
Pexibelion. 


PRO- 
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EEE IE eee Or 
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PROPOSITION II. 


The mean Anomaly of a Comet or Planet revolving 
in 'a given Elliptic Orbit being given; to find 
the AN OMALIA ECCENTRI. 


19 * A | 
EE CT EONS 


i #7 2 © 2 
1 


The Solution of this problem requires two diffe- | 
rent Rules; the firſt and principal one ſerves to make 
a Beginning for a further Approximation, and the 
other is for the Progreſſion in approximating nearer 


and nearer ad libitum. 


I. The Rule for the firſt Aſſump tion: Let t „7 and 
p, ſtand as before, for the Semi- tranſperſe Axis of 


the Ellipſis, the Semi-diſtance of the Foci, and the 


7 I & [25A N 8 


— HW 7 T 4 d : a * N a 
— | — : "oe —_ 
Sz Ap "Oy 23> = ales 2 — ks OE s * — - 4 
Sl n „ r . — , ,, r 
, a : 4 , : \ , _ . 1 , . * . K on 


—_— 


— a « v 
» 4 N 1 * 
2 e 1 
* - 4 


Fernen Diſtance: then l the Number 7 equal 

. N 

Port 8 „ which "oth 1 : x 

bers, being once computed for the given Orbit, will 

ſerve wt find the Angle required nearly by the follow Z = 
ing Rule. 


"Ja M be the Number of Degrees i in the Angle of 
mean Anomaly to the given Time, reckoned from or 
to the Perzhelion; and ſuppoſing R, as before, to 
_ fo 57,2957, Cc. Degrees; take the Number 


ere, and let 4 be the * whoſe Sine i is, 


FW 7 Tin! 


then the Multiple Anas nx A will bs nearly equal | 
to the Anomalia Eccentri. 


The % 


EEE! 


The Truth of which will appear from: the Reſo- 
lution of the Cubic Equation in the * ene to 
the preceding wy ooh 


Corollary I. If the Quadruple of the Quantity — — D 


be many times greater or many times leſs than 
Unity; or, which amounts to the ſame, if the mean 
A M, be many times leſs, or many times 
greater, than the Angle denoted by the given Quantity 


AZ? . P (one or the other of which two Caſes moſt 


i frequently happens in Orbits of very large Eccentri- 
city) then the Theorem will be reduced to a — 
Form near enough for Uſe. 


Caſe I. If M be many times leſs than 252 RYP | 


then the Angle A _ be taken for that whoſe Sine is 
x0 


TITY 
| Caſe U. If M be many times greater than = N ve 7 


then let A be the Angle whoſe Sine is ID 


and the Multiple Angle # UA, according to its Caſe, 
will be nearly equal to the Angle required. | 

Corollary II. In Orbits of very large Eccentricity, 

the Perihelian Diſtance p is many times leſs than 


the Semi-diſtance « of the Foci Ff, and the Number 


DAE 7 * 


22 Vi+YV +2 11 18 always nearly equal to vio. 


or to the Integer 3, either of which may be uſed for 
it without any material Error in the Orbits of Comets. 


| 


II. The 


[ 211 7 
II. 7 he Rule for a further Correction ad libitum. 
Let M be the given mean Anomaly, t the Semi- 


tranſverſe Axis, as before; and let B be equal to or 


nearly equal to the Multiple Angle 7 x A before 
found, then if i be the mean Anomaly, and x the Planet's 


Diſtance from the Sun, computed to the Anomalia E- 


centri B; the Angle j taken equal to ; H= 
will approach nearer to the true Value of the Angle 


ſought 3 and by Repetitions of the ſame Operation,, 
the "Approximation may be carried on nearer and- 


nearer, ad libitum. 


This laſt Rule being obvious, the Explication of. 


it may be omitted at preſent. 


8 C H O'LIUM.. 
In: this Solution, where. the Motion is reckoned 


from the Peribelian, the Rule is univerſal, and under 

no Limitation: But had the Motion been taken from 
the Aphelion, the Problem muſt have been divided 

into wo Caſes : One is, when the Eccentricity is leſs 


than 55; the other is, when it is not lets, but is either 
equal to, or more than i in that N 


If the Eccentricity be not leſs than n, then the 
ſame Rule will hold, as before, only putting the 


Aphelian Diſtance, ſuppoſe (a) inſtead of the Peri- 


helian Diſtance (P), and fabſtituting F for + 7 in; 
the Rule for the Number 2. 


If the Eccentricity be leſs than , then take the Num- 


ber n equal to e and — will be nearly equal to 
the Sine of the Submultiple Part of the Anomalia 


Eccentri denominated by the Number u, as before. 
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It is needleſs to obſerve, that the like Rules would 


obtain in Hyperbolic Orbits, mutatis mutandis. But 


that which perhaps may not appear unworthy of being 
remarked, concerning this fort of Solution from the 


Cubic Root, is, that although the Rule be altogether 
impoſſible, upon a total Change of the Figure of the 
Orbit either into a Circle, or into a Parabola; yet it 


will operate ſo mach better, and ſtand in need of leſs 


Correction, according as the Figure advances nearer 
in its Change towards either of thoſe two Forms. 


That the Uſe of the Method may better appear, it 


may not be amiſs to add a few Examples. 


I have given two for the Orbits of Planets, one the 
moſt, and the other the leaſt Eccentrick; but which 
are more to ſhew the Extent of the Rule, than to re- 


commend the Uſe of it in ſuch Caſes; for there are 
many other much better and more expeditious Me- 
thods in Orbits of ſmall Eccentricity. The other two 


Examples are adapted to the Orbits of two Comets, 


whoſe Periods have been already diſcovered by Dr. 
Halley ; the one is to ſhew the Uſe of one of the 


Rules in the firſt Corollary, and the other is to ex- 
Plain the Uſe of the other Rule. 


EXAMPLE 1 


For the Orbit of Mercury. 


If an Unit being put for the Semi- tranſverſe Axis (t), 
the Eccentricity 0,20589 will become (/), and the 
Perihelian Diſtance (p) will be 0,79411 ; wherefore 
by means of the Number & given as before, the con- 
ſtant Numbers for this Orbit will appear to be, 


2 
1 3,56755, T=0,5857271, P == T=0,4651319, and hence 


; & JON 6 
A 0,0085 965. 


Example. 
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Perihelion to be 1209. oo. oo“, to which it is re- 
quired to find the Anomalia Eccentri. 


Here, ſince the mean Anomaly Mis not many times 


more than the limiting Angle - AV, (which in 


this Orbit is about 74 Degrees) recourſe muſt be had 
to the general Rule in the Propoſi on. 


The Number N then, which is VA will be 


= 1 re, * found gives 


xv)? * + = =1,0389090 ; and alſo 


: NQ 752 _— + x —— nn Wherefore the 


Sum of og (under their proper Signs) VIS. 
0,591 1964. will be the Sine whoſe Arch 369,24195 


is the Angle A; the Multiple whereof 7 * A 
=1299,295503, will be the Angle to be firſt aſſumed 
for the Anomalia Eccentri. 


For a further Correction; this Angle, now called 
B, whoſe Sine is ſuppoſe , and its Coſine S, gives, 


by a known Rule, e+fs =1,1304 for x the Pla- 


net s Diſtance from the Sun; and by another known 
R 


Zt 
maly to the Anomalia Eccentri B. Wherefore the 


correct Angle B= Bþ =X M—# will be 129 „ 14846 


21299. 080. 54,5. erring, as will appear from a fur- 
ther Correction, about 28 75 of a Second. 


— 


8 


—— 


| Example. Suppoſe Mthe mean Anomaly from the 


| Rule "EE, +. =1209,16568 for A the mean Ano- 


This 


<p. 
I 
Do — ́ꝙ— _— 


» 
ö 1 
* = 0 
. 4 
4 
% ns 


to! | 


This Angle, being thus determined, will give e by 
the common Methods 1379. 48. 33” 2, for the true 
Anomaly or Angle at the Sun: The Sine of the true 
Anomaly being in Proportion to the Sine of the 
Anomalia Eccentri, as the Semi-conjugate Axis to 
the Planet's Diſtance from the Sun. So that the 
Equation. of the Centre in this Example is 179, 


48. 33 Il] 2 


EX AMT R II 
Four the Orbit of Venus. 


Suppoſing, as before, the mean Diſtance 7 to be 
Unity, and the Eccentricity Fto be o ,0059855; the 
conſtant Numbers for this Orbit will be, p=0,9930115: 


3% 6,116; 7 1,5621343 P=0,1551217 ; 
32 =0,0127572 3 and the limiting Angle RV, 


Z will appear to be about 303 Degrees. 

Example. Let M be 3 oo. oo, as in the 
former Example. Then, ſince the mean Anomaly is, 
in this Caſe, not many times lefs than the limiting 
Angle, the general Rule muſt be uſed as before; ac- 
cording to which the Number N will appear to be 
1,5152585; the Sine of A will be o, 32 17917; the 
Angle A, 18% 77132; and the Multiple 2 A, or 
Ang le B; for the firſt AN of the Anomalia 
Rereutes will be 120",35416. 


This Angle B will give, by. the Method poder Ex- 


233 the Angle B= _ 1209,34555, or 1209. 21'. 
44. fere, for the Auomalia Eccentri correct; the Er- 


- of which will appear, upon Examination, to be 
dut a {mall Part of a Second. 


In 
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In this Example the true Anomaly is 1209. 41. 


25% 1; and conſequently the Equation of the Centre 
no more than 41. 25",1. 


ExXAMPLE III. 


Tir the Orbit of the Comet of 1682, 


To know the mean Anomaly of this Comet to any 

given Time, it is to be premiſed, that it was at the 
Perihelion in the Year 1682, on the 4th Day of 
September, at 21 Ho. 22 Min. equated Time to the 
Meridian of Greenwich, and makes its Revolution 
about the Sun, as Dr. Halley has diſcover'd, in 755 
Years. 

The Perihelian Diſtance p is, according to his De- 
termination, 0,0326085 Parts of the mean Diſtance 
1. So that the conſtant Numbers for the Orbit will | 
be, = 3,1676061; T=0,2054272;P=0 ,00669867; 


and the limiting Angle : I. —Ry/ P will be about 19 


Minutes or 5 of a 8 
In the Orbits of Comets, the Rule for the firſt Af- 
ſumption of the Anomalia Eccentri is generally ſuf. 
ficient without Correction. 
Thus, ſuppoſe the mean Anomaly Mto be 0,072706, 
(as it was at the time of an Obſervation made at Green- 
wich on the zoth of Auguſt 1682, at 7b. 42. Eq. T.) 
then the general Rule (Which muſt be here uſed, 12 
the Angle of mean Anomaly is not above 4 or 5 times 
leſs than the limiting — will give * A or B = 29. 
12'. 48",7, erring about 2 of a Second from the true 
Anomalia Eccentri, | 


But 


E 


f 5 
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' But in theſe Orbits the Rules in the firſt Coro//ary 
to the ſecond Propoſition moſt frequently take Place, 
_ eſpecially the laſt; and the Calculation may allo be 
further abreviated, by putting the ſquare Root of 10, 
or the Integer 3, for the Number n. 98 
Example. Suppoſe the mean Anomaly to be 
09,006522, or 23,4792: Here, ſince M is 5o times 
leſs than the limiting Angle, the Rule in the firſt Caſe of 
the firſt Corollary may be uſed; that ĩs, to take the Sine 


= „ 
of the Angle A= R 


Wherefore, if the Number 3 be put for u, the Sine 
of A, which is 2 will be =0,00116367; and con- 


ſequently the Angle A will be 4. o0%oi1; and the 
multiple Angle 2*.A to be aſſumed for the Anomalia 
: Eccentri will be 12“. 00',033, the Error of which 

will be found to be about 225 of a Second. 3 


For the Orbit of the great Comet of the Tear 16 80. 
This Comet, according to Dr. Halley, performs 
its Period in 575 Years; and was in its Perihelion 
on the 7th of December 1680, at 23h. oof E. T. 
at London; the perihelian Diſtance p is 0,000089301, 

in Parts of the mean Diſtance f. Wherefore ſuppoſing 
the Number x to be io, the conftant Numbers for 
the Orbit will be T =0,2000161; P=0,000017862, 
and the limiting Angle. RY p Will be about + of 
lg ——— 55 
Example. Suppoſe the mean Anomaly to be 
3', 31",4478 or o, o5873 541, (as it was at the Time 
of the firſt Obſeryation made on it in Saxony, on 
= <A November 


Fawn] 
November the za, at 16h. 47! Aq. T. at n 
here, ſince the mean Anomaly is many times greater 


than + of a Second, the Rule in the ſecond Caſe of 
the firſt Corollary _ be uſed; that is, by taking the 


Sine of A=N — © 4 


2 the W N or 92 — pf is =0,057 941 343 


and = will be=0,0030827 ; e 


( N—7=) 0,05763307, will be the Sine whoſe Arch 


39,30397 is the Angle 4; and the multiple Angle 
n* A—=109. 26. 53",05, will be the Angle to be firſt. 
aſſumed for the Anomalia. Eccentri; the Error of 
which will be found to be leſs than a Second. 
The true Anomaly, computed from this Angle ac- 
cording to the Rule in the Example for Mercury, will: 
appear to be 1719. 38'. 24". from the Perzhelion. 
By theſe Examples it appears, that the Solution is 
univerſal in all reſpects; for the two firſt, compared 
_ with the two laſt, ſerve to ſhew that it is not confined 
ro any particular Parts of the Orbit, but extends to all 
Degrees of mean Anomaly : And by comparing the 
fecond with the laſt, it ſufficiently appears to be 
univerſal with reſpect to the ſeveral Degrees of Eccen- 
tricity; ſince in one the Equation of the Centre for 
the Reduction of the Mean to the true Motion is not 
ſo much as the eth Part of the whole; whereas in 


the other it amounts to almoſt 3000 times as much as 
the mean Motion itſelf. 


POST- 


POSTSCRIPT. 

PON reviewing the Reflections on the Quadrature of the 
Circle in Page 212, I believe it may be neceſſary for me, to 
ent any Miſtake that may ariſe from the different Opinions thar 
thematical Quantity, to explain my- 


dicks about the Nature of | y 
ſelf a little upon that head; as alſo to add a few Words to ſhew how 
the Method of Quadrature by limiting Polygons, takes place in other 
Figures as well as the Circle. 5 
take then a Mathematical Quantity, and that for which any Symbol 
is put, to be nothing elſe but Nutnber with regard to fome Meaſure 
which is conſidered as one. For we cannot know preciſely and de- 
rerminately, that is, mathematically, how much any thing is, but by 
means of Number. The Notion of continued Quantity, without 
regard to any Meaſure, is indiſtinct and confuſed ; and alth ſome 
Species of ſuch Quantity, conſidered phyſically, may be deſcribed by 
Motion, as Lines by Points, and Surfaces by Lines, and ſo on; yet 
the Magnitudes or Mathematical Quantities are not made by that M — 
tion, but by numbering according to a Meaſur ee 
Accordingly, all the ſeveral Notations that are found neceſſary to 
expreſs the Formations of Quantities, do refer to ſome Office or Pro- 
perty of Number or Meaſure; but none can be interpreted to ſignify 
continued Quantity as ſuch. F 5 
Thus ſome Notations are found requiſite to expreſs Number in its 
ordinal Capacity, or the Namerus Numerans, as when one follows or 
precedes another, in the firſt, ſecond or third Place from that upon 


which it depends - V 


principal one Xx. : 195 . ng 
So, in many Caſes, a Notation is found neceſſary to be given to a 
| Meaſure as a Meaſure; as for Inſtance, Sir Iſaac Newton's Symbol for 
a Fluxion x; for this ſtands for a Meaſure of ſome kind, and accord- 
ingly he uſually puts an Unit for it, if it be the principal one upon 
, EET Do 
So ſote Notations are expreſly to ſhew a Number in the form of its 
Compoſition, as the Index to the Geometrical Power xn denoting the 
| Number of equal Factors which go to the Compoſition of it, or what 
is ous'to-fuch _ 5 Hh 
But that there is no Symbol or Notation but what refers to diſcrete 
Quantity, i manifeſt from the Operations, which are all Arithmetical. 
And hence it is, there are ſo many Species of Mathematical Quan- 
tity as there are Forms of compoſite Numbers, or Ways in the Compo- 
Poſition of them; among which there are two more eminent for their 


Simplicity 


5 „ „% as 12 8 
the Quantities *, &, %, &, x, referring to the 


[229] 


Simplicity and Univerſality than the reſt: One is the Geometrical 
Power formed from a conſtant Root; and the other, though well known, 
yet wanting a Name as well as a Notation, may be called the Arith- 
metical Power; or the Power of a Root unifor * increaſing or dimi- 

niſhing, and is that whoſe Notation is deſigned in Page 213: The one 
is only for the Form of the Quantity itſelf, the other is for the Conſti- 
tution of it from its Elements. 

Now from the Properties of either of theſe it would be eaſy to ſhew 
how the Quadratures of {imple 4 yr are deducible from the Areas 
of their limiting Polygons. I ſhall juſt point out the Method from 
the Arithmetical Power, as being the ſhorteſt and readieſt at hand. 


Let 2, 2,2 &c. or SD, 2, >, &c. be Quantities in Arithmetical Pro- 
greſſion, diminiſhing or increaſing by the common Difference z, and 


* 


let, as before explained, den ſignify the Arithmetical Power of 25 de- 


nominated by the potential Index , namely, 2 * f NZ, &c. whoſe 
firſt Root is ⁊ and laſt xa — n IX; which being ſuppoſed, the Ele- 


ju - . 
* 
- — — 3 4 
— * 2 
—_—_— X - py : ys.” 
1 — 1 = po T 
* C - 
38 7 * A Fo "_ IC us at 
1 7 S = Ay er as of þ 
2 


duct made from the Multiplication of the two Indices, and the next x 


Len ot - -x. 7 | Terz = 1 
Power x is . 2 5 and the next = is Xz=—=mz, 
wherefore the Difference will be as is explained. FN. © | 
And conſequently, fince the Sum of theſe Elements or Differences, 1 
taken in order from the firſt to the laſt, do make up the Quantity ac- 9 
cording to its termini ; hence, it z be the Abſciſs of a curvilinear 4 
Figure whoſe Ordinate is equal to m, a Demonſtration might Wl 
ealily be made that the [Form of the Quantity for] the Areawill be Hi 
z, that is, the ſame Multiple of the next ſuperior Power of z divided 1 
by the Index of that Power. F 


For fince the Arithmetical Powers do both unite and become the 
fame with the Geometrical Power, when the differential Index z 


inferior Power of the next oot in Order. For the firſt Arithmetical 


—— — 3 5 — f * . 2 nf — * > —— — "I YL 5 
AA K  a Im 
- -4 F 2-4 - * : * 
At 


IS E . 8 
I VER.” 
— — — 22 "ID 2 — — 


is ſuppoſed to be nothing, the Maya itude of the Geometrical Figure i 
will be implied from * | m—_ a two * made up of 1 
Rectangles, ane from the increaſing Arithmetical Power, the other 1 
From the diminiſhing, alhough it de true, that the Elements of le 'Þ 

Polygons cannotibe ſummed up, when z, the Meaſurg of the Abſciſs . 


— 1 


12 
In like manner, in any other Caſe where zands are two Abſciſſes 
whoſe Difference 2s a Meaſure is =; and , y the two Ordinates; 


the Magnitude of the Figure will be implied by the Magnitudes of the 
two Polygons which are made from the Sum of the inſcribing and 


circumſcribing Elements z / and x y, n itſelf is not 
to be reſolved into any ſuch primogenial re Elements. 
And thus, I think, the Symbol z, conſidered as a component Part 
_ of the Rectangle x y, may bear a plain Interpretation; viz. that it 
is the Meaſure according to which the ity z is meaſured; nor 
can I ſee that any other eration need to be put upon a Symbol, 
which, like a Meaſure, is uſed only to make other things known, but 
JJ 2 4; _ 0 
--» And- what is ſaid of the Elements of the firſt Reſolution, is eafily 
applied to thoſe of a ſecond or third, and fo on; the laſt may always 
be conlidered as the Meaſure of the former and indiviſible, although, 
in reſpect of the following, it be taken as the Part according to which 
the Meaſure was made, and therefore diviſible ee. 


The candid Reader is deſired to ftrike nut a Remark of mine, about 
the Comet of 1556, ſubjoined to an Obſervation of the late Comet 
made at Lisbon, printed in Page 123 of the laſt Tranſactions, N? 446. 
The Note was there inſerted by ſome Accident, without my Intention; 
for F had ſoon afterwards informed the Society, that the Remark was 
ill-founded. According to Mr. Bradley's Obſervations at Oxford, 
which were not then communicated, the Place at the Time mentioned 
ought to have been in Long. XK. 13?. 211.3. Lat. ob. 290. South. 
So that in all probability there happened ſome Miſtake in making this 
Obſervation. V . 
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[ 231 ] MY 


J. A Deſcription ofa new Invention of Bellows, 
called Water-Bellows, by Martin Triewald, 
F. R. S. Captain of Mechanics, and Mi. 

tary Architect to his Swediſh Majeſty 
communicated to the Royal Society by Sir 

Hans Sloane, Bart. Preſ. R. S. O's. See 
| the Fg. in Tab. prefixed. 


A ſcarce any thing | eeckitly what relates 


to Mechanical Contrivances, may be ſaid to have 

attained ſuch a Perfection as not to want any 
Improvement, it may not be amiſs to undertake the 
Improvement of thoſe Inventions that Time out of 
Mind have been practiſed, as well as to invent En- 
gines to do thoſe Services that have been effected by 
mere Labour. Of this the laſt Age has produced not 
a ſmall Number; yet he that ft undertook to con- 
vert Leathern Bellows into Wooden, which are made 
uſe of in this Country at all our Iron Forges and Fur- 
naces, ec. has procured as great a Benefit to this King- 
dom, as ever any Inventor of Eaſe and Conyeniency in 
the Neceſſaries of Mankind. 

I have now the Honour to propoſe fuck Bellows, 
which as to their Effect will not be inferior to the laſt- 
mentioned, but far more advantageous, not only for Iron 
Furnaces, but like wiſe for many other Smelting- works : 
requiring large Bellows. 

It will doubtleſs ſeem in the Beginning a little 
ſtrange, that Water ſhould be able to blow the Fire 


but — that has read the Philoſophical Tranſactions, 
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L 232 ] | 
and ſeen the Invention there deſcribed, and made uſe 


of in Italy at Tivoli, and ſeveral other Places, called 
Soffs 4 Acqua, and doth with Attention conſider the 


following Deſcription, will, I hope, be convinced, 
that this new Invention of Water-Bellows is built on 


the very ſelf-ſame Foundation, to which Leathern and 
Wooden Bellows owe their Uſe and Being, and will 


in ſeveral Caſes prove of more ſignal Service. 


Theſe Water-Bellows A and A, repreſented in the 
Figure annexed, are made of Wood, not unlike the 
Shape of Diving-Bells, in the Form of a Conus Trun- 
catus, and conſequently wider below than at top, 
where they are furniſhed with cloſe Heads B and B, 
but at the lower Ends E and E, quite open. At the 
Heads B and B, are two Valves V and V, which open 
inwardly, and arc made like the Claps of other Bel. 
bows, with their Hinges, and the Valves themſelves 


covered with Hatters Felt, and are ſhut by an eaſy Steel 


Spring, till the Air from above opens the ſame, Which 


happens only when theſe Bellows receive their Mo- 
tion upwards ; but are ſhut by means of the Preſſure 
of the Air within, when they fink down into the 
Water. On the very ſame Heads are two pliable Lea- 
thern Tubes R and R, fixed one at the Top of each 
Water-Bellows, which Tubes are made and prepared 
in the ſame manner as thoſe uſed in Water-Engines 


for extinguiſhing of Fire. Theſe Leathern Tubes or 
Pipes reach from the Bellows to Wooden Tubes 
T, T, which carry the Wind into the Iron Furnace 


ü M, or any other Place, according to Pleaſure. 


Theſe Bellows are likewiſe provided with Iron 
Chains k, K, which are faſtened to two Sweeps S, S, 


by Which means they hang perpendicular from the 
Beam 


for as ſoon as fo much Water runs into either of the 


E447 


Beam of the Balance, and at the ſame Diſtance from 


the Centre of its Motion C. 
On the Balance are two ſlopeing Gutters F, E, into 
which the Water alternately runs from the Gutter G. 
and ſo gives Motion to the whole Work; ſo that theſe 


laſt- mentioned Gutters E, F, do the ſame Service as an 
Over - ſhot, or any other Water wheel, and coſt a 


great deal leſs, but give as even and regular a Mo- 
tion, as any Pendulum, for meaſuring of Time; 


afore - mentioned inclined Plains of the Gutters, fo 
that the Momentum of the Water exceeds the Friftion 
near the Centre of Motion C, the Gutter immediately 
moves down with a Velocity increaſing, till the Ba- 
lance meets with the Reſiſtance of the Wooden 


Sunk 

oppoſite Mater Bello, or that Bellous which is fixed 
under the o 
again as the ſaid Gutter begins its Motion, being come 


down on the Spring, delivers all the Water it has 


received; at the very fame time the Water begins 


to run into the oppoſite Gutter, which receives its 


Load of Water almoſt as ſoon as the former is 


emptied; ſo that one of the Gutters does its Effect, as 


ſoon as the other has done his, and this alternately | 


one after another. 
Theſe ſlopeing Gutters on the Balance do therefore 


all the Service and Effect which a Water-W heel does 
in working the ordinary Bellows, and that by means 


of the Power which the Water applies to the Wheel 


of giving the ordinary Bellows their Motion, after the 
ſame manner does the Water here — the flopc- 


ing Gutters to do the ſame Work. 


H and H, and at the ſame time raiſes the 


ppoſite Gutter. In the ſame Moment 
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But as for the manner and by what means theſe 
Water-Bellows are fit to blow the Fire, and to per- 
form the ſame as Leathern or Wooden Bellows, there 
is no other Reaſon, but the very ſelf-ſame wherein 
the Effect of the ordinary Bellous conſiſts. Por an 
ordinary pair of Bellous blow for no other Reaſon, 
but that the Air, which enters the Be/lows, and which 
they contain when raiſed, is again compreſſed or forced 
into a narrower Space, when the Bellows cloſe : Now _ 
| ſince the Air; like all other Fluids, moves to that 
Place where it meets with the leaſt Reſiſtance, the 
Air muſt-conſequently go through the Opening which 
is left for the ſame, with a Velocity proportioned to 
rib Force by which the Air is compreſſed, and muſt 
of neceſlity blow ſtronger or weaker, in regard to the 
Velocity by which the Top and Bottom of the Bellows 
meet; the Blaſt alſo will laſt in Proportion to the Quan- 
tity of Air, that was drawn into the Bellous through 
the Valve or Wind-clap. 
This does after the ſame manner een in our 
Water-Bellows; for the Air, which they contain, 
cannot force itſelf down through the Water more 
than through a well - ſecured Deal-board with Pitch; 
when the Bellows are lower d down into the Water, 
the Air which they contain muſt neceſſarily be com- 
| preſſed by the Water, which riſes alternately inte 
the Bellows A and A; ſo the Air muſt recede and go 
through the Leathern- Tubes R, R, where the Air 
meets with the leaſt Reſiſtance. From all which it un- 
doubtedly follows, that the larger, that is to ſay, the 
more Air theſe Water-Bellows are made to contain, 
and the greater the Velocity is by which they are made 
to deſcend into the Water, ſo much greater. is 


their 


L 235 a 
their Effect; and that the Effect which they are able 
to perform, muſt be equal to that of Leathern or 


Wooden Bellous of the ſame Capacity, in containing 
an equal Quantity of Air. 

As to the Ad vantages which this new Invention has 
in regard to thoſe uſed hitherto, it is a known Thing, 
that the Power which works your common Bellows 
uſed at Iron Furnaces, muſt be' ſufficient not only to 
compreſs the Bellows, but at the ſame time to force 
down the Leaver with its Weight or Counterpoiſe; 
which Leaver ſerves again to raiſe the Bellows, when 


the Cog or Button on the Axle- tree of the Water- 
Wheel ſlides off from the Be/lows-free, ſo that the 


Power: muſt be ſufficient at once to produce.two dif- 
ferent Effects; whereas theſe new Water-Bellows 
require ſcarce any greater Power but what is neceſſary 
to overcome the Friction near the Centre of Motion, 
or the Axis C; for in this my Invention an Advantage 
is obtain d, which very rarely happens i in Mechanics, 
viz. That the Weight. te. be moved is, as here, on the 
Balance in Aquilibrio; ſince the Bellows A and A 
cannot be otherwiſe. conceived. than as two equal, 
though heavy Weights in a pair of Scales, which ba- 
lance one another, although their Weight be ever ſo 
great; ſo that, if each of theſe Bellows ſhould weigh 
a Tonn, they muſt ſtill equiponderate ; which is ſo - 
much eaſier attain d to, ſince it requires very little Art 
to make them both of a Weight, and order them at 


equal Diſtances from the Centre of Motion. It is 


conſequently known how ſmall a Power is requir d 
to ſet the Scales of a Balance with equal Weights in 
Motion, notwithſtanding the Weight may be. as great 
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as s poſlible ; all which may with good Reaſon be ap- 
plied to theſe Water-Bellows. 
And though it cannot be denied, but that the Bel. 

lows which finks down into the Water-hole or Sump 
N, grows ſo much lighter, as it loſes of its Weight 
in Water, by which means the Water-Bellows to be 
raifed grows ſo much heavier, as the former loſes of 
its Weight by being let down into the Water; yet 
this is . if we conſider, that the Water 
which falls down along the ſlopeing Gutter, ac- 
quires a Power of a falling Body; which Power in- 
creaſing in the ſame Proportion as the Be/fows to 
be raiſed grows heavier, this Power ſuits admi- 
rably well the Weight to be raiſed ; for the Beilous 
that ſinks down into the Sump N, does not at * 
loſe its Weight in the Water, but gradually as 
comes 3 into the ſame; and after the ſame hg | 
ner the aſcending Bellows does not grow at once hea- 
vier than the other, but gradually, growing heavieſt 
juſt when the low ermoſt Edge gets even with the Sur- 
face of the Water; and that happens at the ſame Ia- 
ſtant of Time when the Power of the Water in the 
flopeing Gutter is at the higheſt pitch, or has received 
its greateſt Momentum. 
This ſhews, I hope, very plain, that the Power 
required to work theſe Water-Bellows, is far leſs, 
and conſequently leſs Water will be conſumed in 
working theſe Bellous than thoſe commonly uſed; 
and again, that an Iron Furnace, which for want of 
Water to work the common Bellows, cannot be kept 
at work longer than fix Wecks, though it be pro- 
vided with al other ard may, by means of 


ſuch 


[237] 
ſuch Water-Bellows as here deſcribed, be kept at work: 
at leaſt as long again. 5 
It is farthermore a known thing to Miners, of what 

prodigious Loſs and Inconvenience it is, when the 
Hearth or Mouth of an Iron Furnace is placed low, 
in a wet and damp Place, which they oftentimes are 
forced to do, in regard to the Axle- tree of the Water. 
Wheel which works the Be/lows; for which Reaſon 
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ſuch Furnaces as ſtand in the like moiſt Places, give Ml 
daily conſiderably leſs Iron, than others which are better ih 
ſituated. There is likewiſe not a ſmall Difficulty to Nt 
find a fit Situation. for ſuch Iron: Furnaces where Iron * 
Guns are caſt, and require deep Pits under the Mouth +1 
of the Furnace :- But by means of this new Invention = 
of Bellows, one may be at Liberty to place the Mouth 8 

of the Furnace as high as one pleaſes, ſeeing it is very Wi 

eaſy to guide the Blaſt by means of Wooden or Leaden. 1 
Tubes, as far as neceſſary, and in a proper Direction. 1 h 
into the Furnace; which Advantage cannot ſo caſily: 4 4 

be obtain d by thoſe Bellows in common uſe. FN 

Further, this may be accounted as no ſmall Ad- tl | 
vantage which theſe Bellous afford, in being of ſo very. 1 


eaſy a Structure, that any Carpenter at firſt Sight is able 
not only to conſtruct the whole Engine, but eaſily. 
repair every Part of the ſame, requiring at the ſame 
time the leaſt Repairs of any that can be uſed; and if 
the Bellows ſhould be caſt Iron, they would laſt for 
ſeveral Ages; and when caſt ſtrong, they would not 
require any Weight to ſink readily in the Water. 
One might cauſe them to be cover'd with Lead, or 
make them of thin Copper with a thick Leaden Hoop. 
at top, to make them ſink. As for their Shape, it is 
not abſolutely neceſſary they ſhould be of the ſame as 
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the Figure annex'd denotes; for in caſe one would 
not beſtow Iron Hoops on the Bellous, they might 
be made ſquare, in a Triangle, or any other te. 
provided they be as wide again at Bottom as at top ; 
and if they be made of Wood, it will be neceſſary 
to provide an Edge round the Tops, for containing 

Stones or Leaden Weights, as much as will be found 

neceſſary to make them ſink readily, when they are 

lower'd down into the Water. 

Laſtly, If we will conſider the Charge of thoſe 
Bellows made uſe of at Iron Furnaces, as to the 
Bellows themſelves, the Water-W heel and its Axle- 
tree, ec. and compare the ſame with the Coſt of 
theſe, we ſhall eaſily find a yaſt Difference, not to 

mention the vaſt 4 of keeping the common 
Bellows in Repair. But before 1 conclude, I think 
myſelf obliged to mention, that the Blaſt of theſe 
Bellows is govern'd and moderated in the ſame man- 
ner as the common ones, vis. by letting more or leſs 
Water into the llopeing Gutters, and by taking out 


and letting in Plugs for that purpoſe placed in Holes 
near the Top of the Water-Bellows. 


Shel. Martin Triewald, F. R. . 
May 12. 1736, 
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IL Vari celeberrimi Johannis Marchionis Po- 


leni, R. S. Lond. S. ad Virum Doctiſfimum 
Jacobum Jurinum, M. D. R. S. S. Epi- 


ſtola, qua continetur Summarium Obſerva- 


tionum Meteorologicarum per ſexennium 
Patavii babitarum *. 


Me Tibi, ueuciime Vir, excerpta hæc 


altera ex obſervationibus meis Metcorologicis, 
ante ſex hoſce annos habitis, ipſarumque collationes 


ad Invitationis tuz normam directas; atque ideo 
reſpondentes collationibus, quæ literis conſignatæ 
ſunt in priore mea Epiſtola Tibi data, editaque in 


Regie Anglicane Academia Attis Philoſo phicis 


ſpectantibus ad menſes poſtremos anni 1731. (Nu- 


metro 421.) Nunc autem meæ obſervandi rationis ſu- 


pervacanea eſſet commemoratio, cum ij{dem ſemper, 


quibus primo illo Sexennio aſus fueram, uſus ſim in- 
ſtrumentis, poſitis in locis iiſdem, codemque adhibitis 
modo, quem jam in epiſtola illa ſuperiore indicavi. 


, Itaque ſtatim ad rem  ipſam — 8 


* Fide Tranſat. N? 421. p. 201. Sexenn. præced. 


Hh TABELLA 


. . ” 22 — ö 
3 2-4 7 . ; . — n - 

* 4 — 3 * = F — 2 p d r 4 4 . F) =_ : 
—_ A% * ö 5 I * ” Sl —— _ N 3 _ 

\ - © * 2 o - — —v4< 1 — — £ —.- OW os. OS CR” 4 4. . 5 oo La ES hee FY . — 

OW 2 | , * 4 5 - I ö „ 3 IS 2 b 2 " l * * = 
— 9 2 2 a D 2 Fs CE = e — * , - ROY a 
d k 4 — 4 W — 
— . 8 _— — 29292 — 1 * 2 
* * . »*; — C — — By * 
e 


. 
— 2 — — . 
— * — 1 ** - 
S "I - 
% * >. , - 1 EE . 
v..O>- F * — 4 . — 2 8 - 
£ * Fe . ou 
ma S - — - * — 
45 8525 < 
* 2 - 
a v * - P S - _ 


a SIDED 7 2 — — = -. N 
— & 2 ” bo < « - P — 
— 2 . 
22 


BY * . 2 73 — = 


— 1 of X - - 4 
- %* — > ; N — * 2 
ö ,,,. 
8 — 9 ST: - G4 <7 «we *.. > 


- —— — — — 
8 *; Ply — — 2 
4 os 4 8 — * . 2 o 
. - * — - — - — , 2 * : , * — > 55 4 
: 4 - 2 - * ew 1 * * 2 : Fon — ava 4 yo Lo . 
3 — * on N . 8 0 7 2 — * 4 * 1 * 2 * — . 7 
- oo * — - o ? * - 
. c oy - LE at 4 edt a, gn ew Hb Duet? . A. . 
—— — 22 — . , — —— = ” - 8 __— C Als > - Oo 
——— Wk xa oo OS > 5 * 5 5 py y "a 
— 2 * 1 1 — _ x — 2 N - . 4 . 
— * > 0 4 * 2 „ — — - — >——_ — * —— " * 
< _- R „ P = 
* he . A - = 


L 240 ] 


TABELLA A. 


| 


oO Eos 


4 299. 634 
[38 563 [ 685 
a 

Ac primum, in Tabella A, aquæ ſex abhinc annis 
collectæ ex pluvia & fuſa nive quantitates repræſen- 
rantur. Si vero annorum eorundem omnes cogno- 


mines menſes Januarii, Februarii, & fic porro, una 
conjungantur, invenietur, aquæ quantitatem, quæ de- 
cidit menſibus Novembribus, Dig. 6. Dec. 295. mi- 
nimam eſſe; contra maximam Juliis menſibus, zquan- 
rem Dig. 23. Dec. 932. Cum in ſuperiore ſexen- 

nio minima quantitas ad menſes Februarios, maxima 
ad Octobres pertinuerit. In priore Sexennio diffe- 

rentia inter minimam et maximam quantitatem, erat 
Dig. 22. Dec. 796; in hoc autem, eſt Dig. 1 7. Dec. 
637. 

Liquet etiam ex propoſita Tabella, hoc Sexennio, 
ceteris ſicciorem fuiſſe annum 1735. cui appoſita eſt 
ſumma Dig. 29. Dec. 685; humidiorem vero annum 
1734. cui ſumma convenit Dig. 38. Dec. 563. In 
priore 


Sum. 
totius 
anni 


1 
priore Sexennio differentia inter annum ſicciorem & 
humidiorem, fuit Dig. 27. Dec. 505. in hoc, fuit Dig. 
8. Dec. 878. 


TABELLA B. 


Hyems. 
Dig. Dec.] Dis. 


1731. 5 759 
1732.4] 4+ $522 
1733-4 6 321 
1734.1 4+ 74 
1735.10 450 
1736. It. 045. 


Sum. 43 TL 


In propoſita hac Tabella B facile apparet, quantita- 
tem aquæ collectæ Aſtate & Autumno, tribus annis, 
majorem fuiſſe quantitate aque collectæ Hyeme & 
Vere; tribus vero annis fuiſſe minorem : cum ſupe- 8:7 
riore Sexennio quantitas pertinens ad AXſtatem & ” . | 
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Autumnum ſemper major extiterit. Sexennio illo 
| tempeſtates, ſecundum incrementa ſummarum aquæ 
collectæ, conſtituendæ erant ſequenti ordine ; Hyems, 
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Ver, Eſtas, Autumnus: poſteriore hoc Sexennio con- = 
ſtitui debent tempeſtates ordine ſequenti; Autumnus, 5 __ I 
Hyems, Aſtas, Ver. - . þ | 
Hoc Sexennio, ſumma quantitatis aquæ collets ix K 
ſtate et Vere excedit ſummam aquæ colletz Hyeme Wil 
& Autumno. Utroque autem Sexennio, AÆſtas ad 6 


0 
$4 
SS — — 21 * * x 


duas illas tempeſtates copiæ majoris, Hyems ad duas 
tempeſtates minoris copiæ refertur. 
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1452 C. 


Creſcente Barometro a Me- 
ridie Diei præcedentis ad 
Meridiem Diei, quo Pluit. 


Decreſcente Barometro a Me- 
ridie Diei præcedentis ad 
Meridiem Diet, quo pluit. | 


N umerus Die- Ventus qualis e- e- 


Numerus Die- Ventus qualis e- 
rum, quibus] rat Meridie Di- 


rum, quibus] rat Meridie Di- 


pluit. erum, quibus || Pluit. erum, quibus 
pluit. pluit. 
10 N. N 
47 NE NE. 
I5 = E. 
1 SE = 
27 8 1 
28 SW SW 
33 W. df 
62 NW © NW 
Surn. 380. $ 8 


Ut miratus fucram in - Tabella ſupe- 
rioris Sexennii, ita in hac quoque Tabella C, non ſine 
admiratione animadverti, inter numeros incrementi 
decrementique altitudinis Barometri (pluvioſis dicbus) 
non intercedere differentiam majorem ea, quz inter- 
eſt inter numeros 370. & 206: quæ eadem ferme eſt, 
ac prioris Tabellæ, nempe numerorum 378. & 211. 
Obſervare etiam præſtat, ſex illis prioribus ſolidis 

annis, dies pluvioſos fuiſſe 5893 ſex autem poſterio- 

ribus annis fuiſſe 576: exigua dumtaxat differentia 
dierum 13. inter utrumque Sexennium. Utroque 
etiam Sexennio, a Borea (N) pluviæ quantitas major 
quam a quolibet alio vento allata eſt: minima ab Euro 

(SE) & a Subſolano (E) Ceterum quæ pro ſuperiore 
Tabella in priore Epiſtola dixi, in hac quoque ceu dicta 
intelligantur. 


72 


1731. 
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TABELLA D. 


Creſcente Barometro a Me- 
ridie Diet præcedentis ad 


Decreſcente Barometro a Me- 
ridie Diet præcedentis ad 
Meridiem Diei, quo ninxit. 


33 — 


Numerus Die- Ventus qualis e- 
rum, quibus] rat Meridie Di- 
ninxit. erum, quibus 
ninxit. 
NE 
W 
NW 


— 


Numerus Die-] Ventus qualis e- 


nirxit. 


Primis illis ſex annis ninxerat decreſcente Barometro 


diebus pluribus, quam Barometro creſcente ; at con- 


trarium videge eſt in ſuprapoſita Tabella D. Sex illi 
anni dedere nivales dies 18. hi ſex anni dant dies: ni- 


vales 15. 


TABELLA E. 


—, 


Thermome- 


dies. 


1732. 
1733: 
54-1 * | 23 

1736. ER 


Annuas ſummas Altitudinum Barometri & Ther- 
mometri hac in Tabella E videre eſt: tum etiam Alti- 
tudines Medias ſingulis diebus convenientes. 


5 In- 


MNeridiem Diei, quo ninxit. 


rum, quibus] rat Meridie Di- 
ninxit. | erum, quibus 
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Integro autem hoc Sexennio adhibito, Media Baro- 
metri Altitudo, referenda diebus ſingulis annorum 
exennii ejuſdem, prodit Dig. 29. Dec. 73: tribus 
tum particulis differens ab illa priotis Sexennii, qua 
fuit Dig. 29. Dec. 70. 

Et Media Altitudo Thermometri pro ſingulis diebus 
Jitidem horum ſex annorum, reperitur Dig. o. Dec. 
12. quatuor dumtaxat particulis differens ab ea prioris 
Sexennii, quæ fuit Dig. 50. Dec. 16. 
Univerſim Diales Mediæ Altitudines tum Barometri, 
tum Thermometri, pertinentes ad annos ſingulos pa- 
rum differunt in Tabella hac; prout in Tabella quoque 
I aperioris Sexennii valde conveniebant. 


- — 
— ——ĩ˖C—r— ͤ — oo 
- = 


W— — —_— 


TABELLA F. 


ima Minima Thermo- ens Tempeſtas. 


NW Ccelum ſudum. 
ISE Aer caliginoſus. 
IN I Ccelum ſudum. 
SW Ccelum nubib. obduct. 
NW Coœlum ſudum. 
n Pluvia. 

N [Ccellum ſudum. 
S Ccelum nubib. obduct. 
NW |Ccelum nubib. fere obduct 
W [Pluvia tenuis. 
N F Calum ſudum. 
Nx Calum nubib. obduct. 


28 $i 


* 
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TABELLA G. 


Barometriſ Maxima Minima Venti 
Altitudo. Thermome- Thermome- 4 
tri Altitudo 
f Dig. Dec. 


I 
| 92 


147 74 N 
28 NE 


Tabellas addidi F & G, in quas Maxime Minimæque 


Altitudines tum Barometri tum Thermometri relatæ 


ſunt. Ex harum comparatione cum reſpondentibus 


prioris Epiſtolæ Tabellis ſcire licet, Altitudinem Maxi- 


mam Barometri Dig. 30. Dec. 48. exceſſiſſe Maximam 
illam notatam priore Sexennio, quæ fuit Dig. 30. 


fuiſſe Dig. 28. 28. Dec. 56. obſervatum eſt. 


Thermometri in recentibus hiſce Tabellis Maxima 


Altitudo habetur Dig. 52. Dec. 52; prioribus in Ta- 


bellis eſt Dig. 52. Dec. 54: duabus dumtaxat particulis 
major, quam illa. Altirudo vero Minima in Tabellis. 


hiſce Dig. 47. Dec. 44. eſt; in illis Dig. 47. Dec. 58: 


itaque poſteriore hoc Sexennio Mercurius fubſidit par- 


ticukis 14. humilius, quam Serennio priore unquam 
lublidexit, 


SE Ccelum ſudum. 
47 44 NW Pluvia tenuis. 
E NW Pol & nubes alternatim. 
47 75 W JColum ſudum. 
NW [Ccelum ſudum. 

/ ICawmlumnubib. fere obduct. 
E ol & nubes alternatim. 
SW — ſudum. 


Sol & Aer caliginoſus. 
1 celum ſudum. 
47 W ; Cœlum nubib. obduct. 


Dec. 
40. At Mercurii depreſſio ad Dig. 28. Dec. 70. cedit 
ei depreſſioni ad Sexennium ſaperius pertinenti, quam 
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| 
= 
|  TABELLA H. 

| Anni Pol. Ped. I 2. 

0 Stylo Novo. ] Paris. Lin. 

| 31117 

ö ns . v 
3 54] 
| 31 FU 
{ | 28 | 74 
LOL 

Sum. 187] 93 
Pollicibus 187. & Lin. 9 J. (qui numeri ſuppedi. 


tantur a Summa poſtremæ hujuſce Tabellæ H) in ſex 
æquas portiones tributis, habetur Menſura aquæ Media, 
pro annis ſingulis Pol. 3 1. Lin. 3 1. In priore autem 
Sexennio inventa fuit Pol. 35. Lin. Ar: differentia igi- 
 , BY. EE 0 TE 
Quod ſi ex Summis utriuſque Sexennii unam efficia- 
mus Summam, hancque per numerum duodenarium 
partiamur, inveniemus convenire ſingulis annis Pol. 
33. Lin. 2 72. Et quantitas hæc, fi (ut in priore Sex- 
ennie factum eſt) conferatur cum Menſura Media 
aquæ, quæ cadit Lutetiz Pariſiorum Pol. 19. vel Pol. 
18. Lin. 8. adhuc plane liquebit, aquæ copiam Patavii 
decidere multo majorem, quam Lutetiz Pariſiorum. 
Atque hoc etiam Sexennium obſervationem ſuppe- 
ditat, qua oſtendatur, intra 24 horas aliquando Pata- 
vii aquæ copiam cadere multo majorem ea, quæ intra 
idem tempus Lutetiæ Pariſiorum unquam decidat. A 
mcridic dici 27. (St. V.) Octobris anni 1732. (flante 
35 Borea) 
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Borea) ad metidiem ſequentis diei, deciderunt pluviæ 
Pol. 2. Lin. circiter 9. Porro hujuſce quantitatis ex- 


tempus) decidentem Lutetiz Pariſiorum, ex collatione 
cum Commentariis Regiz Scientiarum Academiæ 
cognoſci facile poteſt, ut alias innuimus. 

Barometri Altitudo Maxima die 23 Jan. 1733. hoc 
Sexennio obſervata, ad menſuram Gallicam adducta, 


eſt Pol. 28. Lin. 6%. Altitudo autem Minima Per- 


tinens ad diem 29 Jan. 1731. eſt Pol. 26. Lin. 105%. 


Differentia inter Maximam Altitudinem — 


invenitur Pol. 1. Lin. 8. 


Et cum inventa fuerit (ut ſuperiore | in Epiſtola com- 
memoravimus) Lutetiæ Pariſiorum differentia inter 


Marimam & Minimam Barometri Altitudinem Pol. 1. 


Lin. II. 3, hæc noſtram differentiam Patavii repertam 
Quamobrem quod de hujuſmodi 


excedit Lin. 3 5. 
differentiis ſuperiore illa in Epiſtola obſervavimus, 
novis obſervationibus hiſce confirmatur. 

Demum ut Epiſtolæ illi priori quadret Epiſtola hæc, 


mantiſſam adjiciam de Declinatione Magneticæ Acus. 


Menſe Aprili an. 1733. repetitis obſervationibus com- 
peri, Declinationem verſus Occaſum fuiſſe Graduum 


decem & trium cum dimidio. Poſtremis diebus ſupe- 


rioris anni 1736. eam inveni Graduum tredecim & 


ſexageſimarum 45. Itaque, ſi cum hiſce jam dicta de 
Acus Declinatione, priore in Epiſtola, conferantur, 


plane liquebit, Declinationem annis tribus primis 
hujuſce Sexennii magis creviſſe, quam tribus poſtre- 


mis annis. Tibi autem mittam (ut olim feci) Ephe- 


merides complectentes dierum fingulorum Obſervata. 


Interim ad Obſervata præcipua haſce Annotationes, 


qualeſcumque ſint, quoniam ab optima voluntate 
11 pro- 


ceſſus ſupra quantitatem (intra jam commemoratum 
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proſequendi Invitationem tuam proficiſcuntur, li- 
benter, ut opinor, videbis. Vale. Patavio. Kal. Jun. 
EIDTICCXXNVII, 


HI. The Imperfections of the common . — 
meters, and the Improvement made in 
them, by Mr. Cha. Orme of Aſhby-de-la- 
Zouche in Leiceſterſhire, where is are 
perſected and rettified ; with ſome Obſer- 
vations, Remarks and Rules for their e, : 
by Hen. Beighton, F. R. S. 


S we know nothing more wanting than a 
Theory of the Weather on Mechanic Prin- 
ciples; there does not ſeem any thing in all Philoſophy 
of more immediate Concern to us than the State of 
the Weather. 
In order to which, a complete Hiſtory of the Wea- 
ther is neceſſary, to deduce from thence ſuch Rules 
and Obſervations as may in ſome meaſure form ſuch 
a Theory: And it may be ſaid, that could we in any 
tolerable degree foretel, but by ſome ſmall Space of 
Time, the Change of the Weather, it would be of 
admirable Uſe to us, in thoſe Affairs on which the 
chicf part of our Welfare and Subſiſtence depends. 
It was from ſuch Conſiderations, that more than 
20 Years ago I began, and haye continued, to keep a 
Diary of the Meather (the ſix laſt Years of which 1 
have here ſubjoin d); but cannot think myſelf ſo well 
* as to form a juſt Theary upon them, though 
1 
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I am not without Hopes they may have their Utes, 
when they fall into more able Hands. 


Yet I believe I may ſay, that from them, and the 
Obſervations I made by a new Improvement of the 
Barometer, (for the ſame Number of Years) I can 


generally foretel for a Day, or perhaps two, the Change, 
or what Continuance the Weather will have. 


And although ſo many ingenious and curious Per- 
ſons, ſince the Invention of 7 orricellius's Barometer, 


have been improving and endeavouring to bring that 
Machine to Perfection; yet notwithſtanding all their 


indefatigable Care and Pains, the Air that is inter- 
ſpers d and mixd with all Fluids, (of which Mercury 


is eſteem d one) has in ſome meaſure fruſtrated their 


Labours, and it has remain'd imperfect: For whilſt 
there are any ſmall Quantities or Particles of Air re- 


maining in the Quick/tlver, it will be conſtantly riſing 


in hot Weather, and falling in cold: Which really 
perverts the yery End and Deſign of a Barometer, 
which ſhould ſhew the Preſſure of the Air, and fore- 
tel when cither fair Weather or Rain is coming; in- 


ſtead whereof it is in a great meaſure a Thermometer, | 
foretelling Heat inſtead of fair, and Cold inſtead of 


Rain and ſtormy Weather : And theſe Imperfections 
have all the various ſorts of Barometers (more or leſß 
that have hitherto been invented. 

The Barometer J am about to deſcribe, is not diffe- 
rent in Form from ſome uſually made, it being of the 
Diagonal kind, from whence the more minute Alte- 
rations are more readily diſcovered: Of this Form 
many have been made by the late curious Operator 
Mr. Patrick, who has, in his way, well deſerv'd of 
the Curious; who, though he had done ſo much to- 
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wards the proving the Weight of the Atmoſphere by 
which the Mercury in the Tube was ſuſtain d, he him 
ſelf did not believe it, but run into that Abſurdity of 

the Funicular Hypotheſis. 1 

There is an Inconveniency or Imperfection in moſt, 
if not all, of thoſe Diagonal Barometers; for after 
ſome time, the various riſing and falling, and Changes 
of the Weather, of Heat and Cold, the ſmall Particles 
of Air that have been interſpers'd in the Mercury, 
have got together in a larger Mafs, as they will incline 
by Attraction, which will ſeparate the Mercury; and 
that Quantity of Air will be dilated by Heat, and con- 
tracted by Cold, ſo as to ſpoil the Deſign thereof. 
Beſides, there is ſuch a Coheſion or Attrition of 
the Mercury to the Tube, (eſpecially in the ſmall ones) 
that after ſome time, the Mercury that is not truly 

cleans d from its Droſs, and purg'd of all its Air, in re- 
markable Changes of the Weather will neither riſe 
nor fall. All which Embarraſment is taken off, and 

the Difficulties ſurmounted, in N 


Mr. Cha. Orme's Improvements of the Ba- 
rometer, by the Method following. 


Firſt, The Quzickſitver is all purified from its Droſs 
and earthy Particles by Diſtillation 3 and when the 
Tube isfilled by a Pound and half, two, or three Pounds 
of Mercury, and all the Air got out by the Methods 
uſed in filling Tubes, then the remaining Air is got 
out by ſuch an intenſe Heat of Fire as makes the 
Mercury boil; by which Ebullition an innumerable 
Quantity of ſmall Particles are emitted, and blow with 
2 great Velocity at the open End of the Tube, till all 
I the 
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the Air is quite cleared out; which curious as well 
as fatiguing Operation is continued for the Space of 
four Hours: And when no more Bubbles would riſe 
in the Tube, it remain d whole, with its Mercury of 
a molt lively ſparkling Brightneſs, with this Difference 
only, that the Mercury, 10 purged from its Air, did 
not il the Tube ſo high as when firſt put in by about 
two Inches; which is 3 plain Demonſtration, that in 
that Tube, which was 49 Inches long, there was in- 
terſpers d in the Mercury at firſt filling it, ſo much Air 

as would fill #wo Inches of the ſaid 7. ube, which was 

a 24th Part of the ſaid Space. 

I he whole Operation I myſelf attended the 20th 
of January 1734-5. 

And further 1 can affirm, that every Part of the 
Mercury boiled for a long time, and the Tube was 
gradatim ſo red-hot, that with a warm Knife I could 
make Impreſſions in any part of it. 

And this I the rather mention, by reaſon I have 
heard ſeveral Perſons, and thoſe not incurious, affirm 
it was impoſſible. 

And that this is the moſt ſure and certain (if not 
the only) Method for getting out all the Air, may be 
judged by the boiling of Mater, which in its Ebulli- 
tion does emit a great Quantity of Air for a long Space 
of Time. 
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The Perſectiom of . theſe Barometers, which 
exceed all others I bave ever obſerved i in 
the following Particulars, 


1. They are ſenſible of the moſt minute Changes of 
the Air whatſoever. 
2. They 


W 
1. They foretel the Weather by a much longer 
Space of Time than others, as moſtly 20 Hours, ſome- 
times 36 or 48 Hours: Nay, before great Tempeſts, 
and ſuch Rains as cauſe great Floods, for a much 
om time before they happen. - 
Although they are ſo ſenſible of ſuch minute 
Changes of the Air, yet the moſt intenſe Heat will 
not raiſe them a Hair's-breadth, nor the greateſt Cold 
make them fall. This ſhews they are perfect Baro- 
meters, and not in any degree Thermometers. 
4. Vou may by them diſtinguiſh whether, if they 
ſhew for Razn, it will be little « or much. 
= a other Barometers you cannot tell the 
Weather, but by a paſt and a preſent Obſervation; 
theſe tell you, the Inſtant of Time you come to them, 
what the Weather is going to be: For by rapping the 
Caſe with your Finger, if it is going to be fair, or 
very fair Weather, the Mercury will riſe that Moment 
4 Toth of an Inch, or more: But if for foal, it will 
ſcarce make any ſenſible Riſe. | 
[A.] The Reaſon of this I ſhall explain in the Ob- 
ſervations at the End, Page 249. 
I have had one of the Glaſſes by me for 10 Years, 
and have conſtantly obſeryed its Motions, which has 
very ſeldom failed me in foretelling any conſiderable 
Change of the Weather. 
But as ſome People have ſuch ſtrange Notions, as 
not judging after ward whether they were told true qr 
falſe, and others may miſs in their Expectations of per- 
fect Certainties, which none can attain to; it will 
not be i 2 to make the following 


. 
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7. Though you can foretel it will rain on the Mor- 
row, it is impoſſible to tell where that Rain will fall; 
for as every Shower has Space, i. e. Length and 
Breadth, if it rains in that particular Field, yet it may 
be fair in the next adjoining: And if in Harveſt, or 
on a Journey, you proclaim it will rain on the Mor- 


row, {ome will, if it does not fall on their Land, or 
on his Coat, be ſo ſilly as to ſay the Prediction was. 


falſe. 


2. The Barometer does only ſhew the Preſſure or 


Weight of the Atmoſphere, and Inclination of the 
Air, in and about the Country where it ſtands, and 
not al ways in a particular Spot; ſo that in foretelling of 


great Rains, People are apt to ſay the Indication is 
falſe, becauſe they have not ſeen or heard of it; when 


perhaps i in a Day or two you will hear, that it did then. 


fall three, four, or may be 10 Miles off. For though 
the Rain ſhould be over us when the Glaſs fell, yet 
the Wind, which bloweth where it liſteth, carries 


the Clouds and Rain with it. 
3. It is very hard to diſtinguiſh: on the Mercurys 
falling, whether it will be Rain or high Winds, they 


equally cauſing the Mercury to ſubſide. 
4. Of all thoſe who gueſs at the Weather from the 


Whims of their own Brains, it is obſervable, it is not 
true one time in Ten, nor do any two of them ue 


about it. 
But from Obſervations on this Barometer, it will 


ſeldom fail you once in 20; ſo it is above loo to I 
preferable. 
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5. If from the State of the Mercury Yeſterday and 


this Morning, it be pronounced the next Day will be no 
Rain, and I look at the Glaſs no more To- day; per- 
ha ps Winds may ariſe, and ſo alter the Atmoſphere's 


Weight, and the Glaſs falls much, it will rain on the 
Morrow, contrary to what I at firſt expected: Here it 


is plain, had I ſeen the Glaſs again in the Afternoon, 


I might have alſo forcſcen the Rain. 

Hence it is evident from theſe Remarks, that Judg- 
-ments are taken on the Weather from Barometers, 
which do not prove ſo; and this begets Opinions in 
the Vulgar and Ignorant, that there is no 10 Judgment at 
all to be had from them. 

If they could conſider, nothing. in Nature is cer- 


tain, permanent and perfect, neither in ourſelves, or 
what we do or think; then why do we expect it in 
the Air? Is it not ſubject to as many Chances, Vari- 
ations and Mutations? Or why ſhould we expect a 


Foreknowledge of it abſolutely from the Barometer, 
and that it ſhould force us to underſtand its Meaning 
infallibly? 
If the Barometer could only foretel very great and 
remarkable Changes of the Weather; for Inſtance, in 


Harveſt- -time, that a very great Rain, or perhaps Floods, 


were coming; the Husbandman would ſtop cutting 
down his Grain, and faye ſome of it being ſpoiled by 
the Wet: Or on a Journey, if I know that if I do not 
get Home by ſuch a Time, or paſs ſuch Rivers, 
the Floods will be fo great as not only to prevent me 


but endanger my Life: And may be here is a Man's 


Fortune faved, nay his Life, merely from the Indica- 
tions of the Barometer and who reckons this no- 
thing, deſerv es neither. 


DO 
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markable Event, though not every Tale or trifling 
Story? f 

The greateſt Storm that has been in our Days, was 
Jan. 8. 1734-5. On the 5th the Mercury began to 


fall, and on the 8th was a Ioth below 28 Inches; which 
has not been ſeen in this Age, or perhaps ſince Torri- 
cellias's Time; thence I could plainly indicate, that it 
would be the greateſt Flood we ever heard of, or the 
* Storm we ever felt; the latter of which it 


proved. 


Some Rules and Obſervations for fore- 
knowing the Weather, by the riſi mg. and 
falling of the Mercury. N 


Though riſing always preſages fair, and falling foul 


_ Weather, yet there are ſeyeral Difficulties and Nicetics 


in making a true Judgment from them, and herein 


conſiſts the chief part of the Art. 


1 ſhall not trouble you with the ſeveral Obſervations 


made by Dr. Halley, Dr. Beal, Dr. Derham, Mr. 
Patrick, and others, though they are moſt of them 
applicable to this improved Diagonal Barometer, by 


reaſon their Eſteem has cauſed them to be in ſo many 


Hands, and in moſt Authors on the Subject, and be- 


cauſe I have collected them in order to be made pub- 


lick, at the Requeſt of the Improver of the Barometer, 
Mr. Orme, and for his Uſe; which ſome time ſince 
were put into the Hands of my very worthy Friend 
Dr. Deſaguliers, who is acquainted with Mr. Orme 
and his Glaſſes, I ſhall only inſert here ſome few Ob- 
ſervations, which I believe may be called Rules, as 1 

— K have 


Do not we reckon a Memory, or a Hiſtory, good, 
that calls to mind, or notes every valuable or re- 


- mr 7 - un 
_ a — 3 
+0 n te Sie 
CY = 


2 G he k . — = — 
- - = * - * . > _ 
— —— << S2 ͤ „ ole our 4 a. the ee ie „ 


5 % 
: " 5 * 0 
1 5 y 8 * . _ * Y ry 
- . _ _ = * — _— _— 2 K 2 8 —— — 2 a . "op —_— A - 1 — — 
4 . nt EG ST. SSCEREeSIIESSESSSESSSSZ : Pr Iy - * : * 
| , 5 .* —— . . — * . — . _ Roo : : by G . > ® l C79 © "mz. , k 3 2 12 e 
- . — 4 - > — es 4 _ — 528 a b 3A” © 2 5 * * 22 ; EEE = . IIS K a : 
* o " * o * * 2 _ — oy ; —_ - + 1 * 0 þ - : "nt 3% 8 - * —— " — bo — — 3 : FL * — 5 22 . 2 . ö 5 — % ' 
2 . ; 3 * 5 - 5 2 4 ; a 0 : f , a * g 8 ——— ci S _— = — : n N " 
0 0 7 * ” * — 7 1 5 „ 4 — > 5 2 l 1 #1 0 th 33 br wet 5 . 
: ; 2 * ; Bas 5 | | "> Oi le > andre net ce Ns SUP. e e 3 * 5 ; 
My 4 5 e „„ 4 FL __— w. Þ - l =. - od ? " 4 . Ws £ > . . 0 8 | 
* < — * 8 a - _— . N 5 , | 
— — - - . . e _ * | — — 1 1 p — — 4 wa i a A * ws 4 
2 — — Wile. £ —— — — 7 ä — : - n 6 — E —_—— N - : + _ — „ * , 6 18 "= £ * * - | — 12 * _ 
- N F 9 ö Yy - : + 4% 1 231 - — = . * = a h — —— * — * — eto — . "_ * — c -- - WF = l — © 4 * Z _ x of — > 
* * : 2 — __ Be , 1 # _— == X * #4 
- . * - I FY N * 7 ROT NS : — - « * Mao 2 — — , * — > fn 2 — — — — PE = * A bs = . — ” . 2 40 * . | — — 4 A Fy : 
4 a __ — - * - * * 1 1 6 * » . —— * « : - 4 d 4 * . — 1 Tz —d - © +» + - = - 4 : — * * 4 x 4 — _ s < — w ” 
— Sa — N 5 ** 2 . 5 — ” — 9 G — . 7 q ö I — 
5 * 2 — * * N 
— — Ae. x Sw 4 . -* 0, 5 " — * — - * 
— a - K * 
m — = — 7 
1 — . _ - p - - » - — 


<> raw 


b 4 — e 
LS - r ==. 7 
* me." 7 2 — < 


[ 256 ] 
have deduced them from time to time, in uſi ng Mr. 
Orme's Glaſſes, and keeping a Regiſter of the Weather; 5 
and ſhall at the End of this Account inſert ſeveral 
more Obſervations on the Diary of the Weather, now 
{ent with this, which arc not yet digeſted into certain 
Rules, but may in time, I preſume, by ſome more 
skilful Perfons ; or by a longer Series of Obſervations 
and Regiſters of the Weather, which [ deſign to pur- 
fue, if Health continue. 


Rules and Obſervations for the improve 


Diagonal Barometer. 
* | I. This Barometer very rarely foretels Thunder, 
140. ſeldom falling at all before it, which Mr. Patrick ob- 
| 1-8 vu others do: 
41:8 In ſerene and hot W earher, when the Mercury 
$15 is high and riſing, and you have all the poſſible Cer- 
Wk: ttßsinty of fair Weather the next Day, _ if there 
1 happen to fall great Showers, you may conclude they 
have been driven upon you by Thunder, though you 
have heard nothing of it. 
-Þ When the Mercury is pretty high, and has fallen 
to foretel Rain, and it riſes again before the Rain 
poles" ; It indicates there will be but little of it. 
4. If the Mercury continues falling whilſt it does 
rain, it ſhews it will rain the next Day. 
In fair Weather when the Mercury has continued 
high or riſing, if it falls a little To-day about Noon, 
and towards the Evening riſes again, you mult expect 
2 ſingle Shower the latter part of the next Day, (or 
perchance by Noon) and then fair Weather again 
forward. 
6. When the Mercury riſes gradually, (about halt 
a roth perpendicular) and continues ſo to do for 


many 
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many Days together; you may = ORGY expect a fait 


Seaſon for as long a time as it was riſing, unleſs ſome 
Gales of Wind intervene, and eſpecially the SW by 
S. or thereabouts. 
7. When the Mercury riſes very faſt, or falls very 
faſt, neither the fair nor foul Weather i it forebodes ; 
will continue long. | 

8. Wirhout knowing how the Mercury has ſtood . 
ſome little time before, a true Judgment cannot be 
given at all times : For fuppoſe [ find it in a riſing Con- 
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dition, Lam apt to think it will be fair; but it it had 
been higher ſome Hours ago, and tell, there mult hap- 
pen a Shower. 

LA.] What I \Fromiſed in Page 252. to explain, 
wes, 
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Why the Mercury in the Diagonal Barometer (if 
It be for fair Weather) on rapping the Caſe ſeveral — 1 
times, which jars and makes the Tube tremble, will = 
riſe at every Stroke for ſeveral Strokes together, and 1 
in all ſometimes a loth of an Inch, or more, in tlic 


perpendicujar: may, [ e, be thus accounted 
„ 

1. There is « Cohef on of the Mercury to the Tube, 
which hinders its riſing, and ſuch rapping releaſes 
that. 

2. But it is obſervable, that it will riſe a little at 
all times, even when it is in a ſtanding or even in a 
falling Condition. This may be accounted for thus: 

The Mercury and Atmoſphere are in an Equilibrio, 
and rapping ſtarts and raiſes the Mercury a little in a 
boiling manner, eſpecially the npper Surface of it, 
Which is ſeen to leap, or be in a ſwimming Poſture: 
then the Preſſure of the Atmoſphere over-balances 

| 1 the 
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the remainder of the Mercury, and it muſt riſe a 
| 
Or ſuch violent j jarring puts the Mercury in a lateral 
and upward Motion, (for downward it cannot go) 
which takes off its Gravity, as the Winds leflen the 
Preſſure of the Air; therefore it muſt riſe a little. 
But then it is obſervable alſo, that if the Mercury 
was in aſtanding Condition, or falling, ſuch riſing as 
above, will in a Minute come to the ſame Place again; 
and even when the Mercury is in a riſing Condition, 
it will, in that Space of Time, fall a little part of that 
1 it roſe by ſuch rapping. 
This Barometer has the Coruſcations, as they were 
obſerved in Mr. Patrick's pendant one; for by rap- 
ping the Caſe with the Finger in a dark place, it will 
emit ſeveral bright Flaſhes, along the empty part of | 
the Tube. RT 
This I take to be an Argument that the Vacuum * 
very pure, and the Mercury truly purged. 
1 ſhall not need to ſay any more, having doubtleſs 
already deſcended to Trifles; only I would add, which 
I can with Truth and without Vanity affirm, that in 
all the Affairs of Husbandry, but eſpecially in Harveſt, 
it has ſeldom failed me in foretelling the Weather 0 
well, as to be very advantageous to me for nine Years 
5 together; and ſo pleaſing and ſatisfactory at other 
times, that they who never had one, cannot know : 
the want of it; and thoſe only who have uſed it, are 
able to know its Uſefulneſs ; and that I could not with- 
out ſome Reſtraint, and more Reluctancy, be without 
one of theſe Barometers. 
H. Beighton. 
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Colleffions from the Diary of * Weather 


and Barometer, in order to ſettle Rules 


for foretelling the Weather dla the Baro- 
meter. 


GR RAT STOR Ms. 


Before them the Mercury falls 0e or four Days, 
and is exceeding low 


1734 5. Jun. L at Night the cry at 29.92 Inches. 
5. Ni LIN 29.66 
> + >» « ay 
„„ 
„„ 270 Lover 
than has been enown by as? and the greateſt Storm of 


Wind ever heard of in this-Age, in the von of 
England, as alſo in J. FANCe: and Holland. 


1736. fan. * n+ 2-7. 29447 
ow. FFF 


* * 


ug = 2 2 's | ; 2 8 28. 39 Rain 


and Stormy. 
273+ Aug. IT. w 


GREAT FLooDs. 
| Before which the Mireny falls very much. 


1737. Spt. . V'Ä 29.7 


. > * " 29.6 
6. Night „„ „ 306 


7. „ 20-24 TFhe 
greacelt Flood that hast been at Cquentry, being about 


the 
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the Middle of England) theſe 40 Yeats, and yet the 
Mercury fell but file 5 


TT T1 29.55 
„„ % 
» . o „ 28.78 


1 +»... 
27. « + +» » + + 28.26Agreat 


Flood. 
1735 nn. 29.3 
+ Yo 7 1 29.28 
21. 2 „„ 29.3 
IS +» 2 ©: +... 200 
%% © 
JJ Op 
24+ +. 9.3. 4% 5 + 29:38Floods. 


1735. T0 
| 3. 1 0 „ . 29.5 | Fair. 
4. | . „ . _ by 28.8 | Rain. 


/ ² V a0 mm 
5. * e 3 29. 5 Fair. 
7. rms oO 


Rains an Floods. | 


Tav NDER. 


The Mercury ſeldom falls for Rains that come by 
Thunder, See Diney, June 2. 1735. 


THUNDER. 
When the a did rife... 
"733 * e e. 
22. 29.56 29.56 
- 32. | 29.603 29.65 Hot. 


27 
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24. 29.65 29. 57 Sultry. 
25. 29.54 29.52 Sultry. 
26. 29.5 T 29.59 Great 
Thunder. 
IF: 29.57 29.56 A very 


violent Thunder, from Ten. in the Morning to One: 
in the Afternoon, doing great Damages. 


1735. June 1. 24S a -. 
55 29.4 29.55 T handy 
and great Rains.. 


THUNDER. 


The Mercury fell before it, 


1733. 3 27; 2 bas fair. 
28. .37 Wind, Rain. 


y? 23 Violent Thunder. 
73. An. 7. 29.59 Sultry. 
8. 29.46 Fair. 

$ - öÜöð¹öH % Thander. 
10. 28.87 Rain, Thunder. 


Eo Oe . 
A Froſt, when the Mercury is high, brings Rain. 


1731. March. The Mercury was high all the 
Month, and no Rain, but what followed the Froſt on 


the ** and 29 ch. . 


Dry SEASON. 


In Fame 17 29. and the Mercury ſcarce eyer above 


changeable. 


In Aug. 1730. the Merezry neyer lower haw-4 29. 37 
1731. from the iſt to the 1oth, and Rain came the 


16th, though the Mercury was riſing, 


FROST. 
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FROST. 


A great Froſt, although the Mercury fell; but it was 
attended with a great Snow, which might occaſion it 
to ſubſide. = 

1731. Jan. 1. * Rain. 

3. 20.46 29.12 Kain. 
3. 28.78 28.72 Wind. 

4. 28.72 238.81 Froſt, great 
J. 


1 Snow. 
29.12 Snow, Froſt. 


28.93 
GREAT RAINS. 
Although the Mercury was riſi ing 
1732. May 1. 29.28 29. 25 Wind. 
2. 29.21 29.25 Rain all Day, 
N Snow hard from 8 to 11. 


29.34. 29.0 Rain. 
29.09 29. o9 Rain. 


29.12 29.34 Wind. 
29.44. 29.46 Fair. 
| 29.52 29.39 Rain and 
great Floods, 


Great Rain, though the Mercury fell but little. 
1733. 29.6 29.54 Wind. 
29.51 29.54 Fair. 
29.52 29.54 Fair. 

29.5 29.39 Violent 
Rain for more than 11 Hours. 


ERrEAT 
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Garar RaAiNs. 


The Mercury falling very much. 
1734. July 10. 29.65 29.67 fair, hot. 
II. 29.63 29.62 fair, hot. 
I2. 29.59 29.4 Kain. 
13. 29.29 29.13 Great Rains. 
——The Mercury falling a great while before the 
Rain came, and the Rain continued as long. 


1736. May 19. 29.75 fair, Wind, 29.8 5 
„ 29.8 cold Wind, fair, 29.7 
BL; 29.65 cold Wind, ©" 20-43 
22. 29.39 wind clouds, rain, 29.31 
* 23. 29.28 cloudy, fair, 29.27 
24. 29.32 fair, 29.35 : = 
.. ge Wind, Rain, 29.24 1 
26. 29.15 R 29.15 1 
27. 29.12 prong 29.2 -- nl 
3. 65 nan, 2038 1 
29. 29.37 Wind, cloudy, Rain. ' 
1735. A 
23. 268.82 
24. 26.9 
25. 28. 76 great Rain. 


Juſt after hot or ſultry Weather, the Mercury ge: 
nerally falls. 
See 16 Sept. 1731. 


8 Aug. 1734. 


After the Aurora Borealis, there generally follow 
high Winds, 
LI 27 OF. 
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27 Of. 1733. a large Aurora Borealis, and the 


28th, 29th and zoth high Winds. 


See 23 fan. 1734. 


The Mercury falling pretty much, and neither 


Wind nor Rain ſucceeded. 
1733, from the 18th to the 21ſt it fell 41, and no 


Wind or Rain at all till the 25th. 


Sultry Weather generally makes the e Aren fall 


ſoon after. 


1734. Aug. 8. 


After a great Storm the Mercury riſes very faſt. 
1734. Aug. 11. 
1 736. Feb. 6. 


Before great Winds the Mercury f. falls very ſoon. 


1734. Aug. 26. 
1736. Feb. 8. 


The Mercury below 28 Inches. 


1734. Dec. 15. at 27.9 
1735. Jan. 8. 27.9 


In Winter, . Froſts, the Mercury generally 
iſles pretty 1 


1735. Dec. 12. 


Before a Thaw the Mercury falls. 
1735. Dec. 13. 


17. 
1736. Feb. 9. 


The 


”. 105 1 

The Mercury falls ſuddenly before a great _— 
1731. Jan. 4. | 
1736. Feb. 5 
* 


' When the Mercury falls for high Winds, and it 


continues to fall when that Wind is come, it is likely 
to be tempeſtuous, or continue ſome time, unleſs n 
ſucceeds. u 
1736. 22. Nov. 29.62 fair, warm 29.62 
23. 29.49 windy, warm 29.32 wind. | 
24% 29.1 high Wind 28.88 28.73 | 


Stormy. 
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Some of theſe Collections are quite contradictory 
to any ſettled Rules, and ſuch will happen, and others 
confirm them; but I have collected fo very few of 
a Sort, though the Diary furniſhes a great many, that 
till more are in this manner collected, it will be very 
doubtful to form any Rules from them: As Oppor- 
tunity g gives leave, Iintend to collect many more. 


E133 ( Iu. Relat 
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IV. Relatio de Caverna vaporifera Sal. 
 Þhburea in Lapicidina Pyrmontana, quæ 


ſimilis eſt Foveæ Neapolitanæ Grotta del 
Cane dictæ, 4 Duo Miſſon, & alus de- 
ſeriptæ, Regali Societati communicata 4 
Johanne Philippo Seip, M. D. Confll. 
Aulic. & Archiatro Sereniſſ. Principis 4 
Waldeck, necnon R. S. Lond. Socio. 


Apicidina Pyrmontana 800 Paſſus a Fontibus 
4 noſtris Chalybeatis diſtans, ab Annis centum, 
& quod excurrit, Incolis atque Vicinis fatis nota eſt, 
quia Lapides pro Adificiis valde- idonei ex illa effo- 
a e of 
Ante Annos viginti, cum ipſe in exſtruenda Domo 
occupatus eflem, & Lapicidinam ſæpius intrarem, opi- 
fices mihi narrabant, frequenter ſe in fovea quadam 
profundiore Aves mortuas reperire: monſtrabant etiam 
aliquoties diverſas Avium ſpecies recenter mortuas. 
Curioſus Cauſſam Mortis Avium indagans, ſuſpi- 
cabar primo de Materia quadam minerali venenoſa 
Cobalto vel Auripigmento ſimili Lapidibus intermixta, 
& Aquis pluviæ colliquefaQta, ex qua forſan Aves ſiti- 
entes potaverint. ä . 
Cum autem ipſe in foveam deſcenderem, & ad ex- 
trahendas Aves caput ad fundum inclinarem, ſtatim 
odore ſulphureo penetrantiſſimo ita correptus fui, ut 
vertiginoſus atque aſthmaticus fuga recedere cogerer. 
Myſterium itaque detectum erat, & judicabam inde 
Halitum iſtum ſulphureum ſuffocantem ejuſdem ori- 
ginis 
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ginis & naturz eſſe cum illo, quem in Scatebris Fon- 
tium noſtrorum, Ccelo ſereno exiſtente, & Tempore 
ſicco tranquillo, horis matutinis & veſpertinis obſer- 
vamus, ubi ſæpe Volucres appropinquantes ipſo mo- 
mento ſuffocatæ intereunt, & Anates in Fonte majori 
pro Balneis uſitato natantes vix momenta aliquot per. 
durare valent, ſed mox ſuccumbunt. 

Equidem non conſultum duxi, ſed periculoſum 
potius atque damnoſum Experimentum fore Fontibus 

noſtris Chaly beatis plures ejuſmodi Caminos & Spi- 
racula facere, & ita Halitus ſulphureo-ſpirituoſos ex 

Cryptis Montium elicere, qui potius ad imbuendas & 
acuendas Aquas ſubterrancas * & retineri debe- 
bant. 

Ex hac ratione etiam, & ex petitione & monito meo, 

Princeps Sereniſſimus Nos T ER operariis prohibert 

juſſit, quo minus profunde ex fundo Lapicidinæ La- 
pides effodere amplius auderent, & ita vaporibus mine- 
ralibus viam & exitum panderent. 

Unicum tamen locum, pro Fovea quadrata, fi ingulis 
lateribus ſex pedum, Curioſitatis & forſan Experi- 
menti cauſſa pro Balneo ſicco a Sereniſſimo Principe 
mihi exorabam, quem ante 12 Annos fornice lapidea 
muniendum, &; janua;claudendum curavi. 

Parva hæc Caverna muris munita & coarctata tanto 
minus Aquis noſtris Chalybeatis vires ſulphureo- ſpiri- 
tuoſas ſubtrahere poteſt, quanto certius eſt, vaporem 
iſtum non ſemper exſpirare ; ſed ſolummodo — 
placido, tranquillo & Aere ſereno exiſtente, ventis 
orientalibus & borealibus ſiccis non procelloſis, ſed 
leniter flantibus, item Nebulis & Vaporibus ante Ful- 
gur & Tonitru exſurgentibus. 


Halitus 


gradatim aſcendit, ita Vapor deſcendit, & verſus me- 


pioſiſſime iterum egreditur. 


aquoſis, ſed nunquam viſibilem ſe monſtrat, niſi in 
Radiis ſolaribus, ubi Motus vaporis tremulus, fulgu- 
rans quaſi & per intervalla breviſſima ex Lapidibus EX- 


foveam deſcendat, erecto Corpore in illa commo- 
retur, neque Caput infra Lineam notatam inclinet, 
odorem non animadvertit, & organa Reſpirationis 
nullo modo afticiuntur. 


vido exiſtente, Vapor elevatur, & vires ſuas ſuffocantes 
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exercet ad altitudinem 556 Pedum & ultra, quod tamen 


mentis Pedes in fundum collocati incatcfeant: Hali- 
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Halitus etiam Horis matutinis & veſpertinis folum- 
modo reperitur; & quemadmodum Sol per diem 


ridiem plane ſub Lapides recedit, & totus evaneſcit; 
ſub veſperam paulatim redit, & poſt ſolis occaſum co- 


Vapor iſte ſimilis non eſt Nebulis & Vaporibus 


ſurgens oculis ſe exhibet. 

Ordinarie & ut plurimum Lineam certam Horizon- 
talem ſervare ſolet Halitus, & vix ultra 1. 15. 2 pedes 
aſcendere & vires ſuas exſerere ſolet. Ideo fi quis in 


Tertis tamen Temporibus, præſertim Aere tran- 
quillo, ſereno & valde ſicco, Fulgure & Tonitru gra- 


TAro conting it. 


Phenomena & Experimenta principaliora Ox 
Halitu hoc mineral Prodeuntia, hactenus 
not avi ſequentia. 


1. Cavernam ingreſſus, corpus & caput erectum 
ſervans, Odore percipit plane nihil ; Paucis vero mo- 


tus per Calceamenta etiam craſſiora mox penctrat, 
ſenſum 


[L 26 1. 


ſenſum ſtimulantem quaſi ab urticis urentibus in Cute 
excitat, qui ad tibias & femora gradatim ſeſe extendit, 
& partes inferiores ita calefacit, ut inter ignem verſari 


credas.. 


Si per brexe Temporis ſpatium ita quietus in fovea 
perſiſtis, Sudor primo in partibus inferioribus, tandem 


per totum Corpus ſine ulla moleſtia aut anxietate eli- 
cCitur copioſiſſime. 


2. Illi autem qui Caput ad fundum foveæ W f 
| odorem penctrantiſlimam ſtatim ſentiunt; Neſpiratio 
ſupprimitur; in Oculis acrimonia uti ab Allio aut 
Raphano marino percipitur, & Aqua ex illis elicitur; 


Os & Fauces ſapore ſulphureo implentur, Caput ver- 


tigine & ſopore afficitur, ita ut Suffocationem & Lap- 


ſans ſubterfugere cogantur. 


3. Omnis £ generis Inſectæ; Muſcæ, Papilienes, Sca- 
rabei, Cc. vaporem attingentes mox concidunt & 


| moriuntur. 


4. Aves minores interdum, fi halitus valde copiofus 
eſt, ſub introitu ipſo momento ſuffocantur ; ſepe autem 
adhuc per aliquot momenta convulſionibus quaſi cor- 
reptæ volitant, ſaltant, Roſtra aperiunt, anhelant, & 
Geſticulationes imitantur Animalium, quibus ſub An- 


tlia Act ſubtrahitur; tandem exſpirant. 


Si Tempus bene obſervatur, quando Aves conci - 
dunt, & Deliquium pati incipiunt, ſed nondum plane 
exanimatæ, & tum propere in aërem liberum expor- 
tantur, præſertim autem ſi Aqua oribus infundatur, ita 


paulatim tanquam ex ſomno profundo evigilant, revi- 


viſcunt, & brevi ita ad ſe redeunt, ut perfecte ſanx & 
ſalvæ evadanr, & ſine ullo vita & fanitatis detrimento | 


vivere pergant, 


Ita 
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Ita decies uno die Avem Deliquio tali obdormiſcen- 
tem & iterum expergefactam vidi, quam deinde inco- 
lumem per longum Tempus ſervavi. 

. Aves majores, & Volatilia domeſtica ; Gallinæ, 
Anates, Anſeres, &c. diutius in fovea noſtra vapori- 
fera perdurant, in primis ſi collo longo ſupra Lineam 
emineant, aut repetitis ſaltibus ſphæram Halitus tranſ- 
ſcendant, & ita per intervalla Acrem liberum reſpirare 
poſſint; ſi autem Vapor copioſus eſt, aut ſi ad fundum 
Cavernæ Capite detineantur, tandem coſdem cum 
Avibus minoribus patiuntur Manes. 

6. Quadrupedia ; Canes, feles, oves, &c. quo ma- 
jores & fortiores ſunt, tanto diutius ſuffocationem eli- 
dere, tandem ſimili modo uti volatilia ſuccumbere 
ſolent. 

Multo facilius tamen in Atre libero reſipiſcunt, 
in primis fi immergantur, aut Aqua copioſa ſuper- 
fundantur. 

7. Ignem, maxime flammam Ignis, Candelas nu- 
das, aut vaſis perlucentibus incluſas, Halitus noſter ſta- 

tim extingurt. 

Phænomenum jucundum eſt, ſi fax ex ſtramine 
colligato confecta incendatur; & ad fundum Cavernæ 
inclinetur; mox enim flamma extinguitur; ſi iterum 
ſupra Sphæram Halitus in Atrem liberum elevatur, 
ſtatim in flammam rurſus erumpit, & ita toties quoties 
Fax celeriter extingui & inflammari iterum poteſt. 

8. Tempore quo Vapor copioſus & fortis eſt, Pulvis 
pyrius in fundo foveæ inflammari non poteſt. 

Scintillz ex Pyrite aut filice Chalybe percuſſa ca- 
dunt in Pulverem pyrium, ſed non inflammant. 

Anno 1724. cum primo Foveam vaporiferam mu- 
is circumducendam, et foꝛnice elaudendam curarem, 
medi- 
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meditabar mecum quomodo Vaporem tam mirabi- 


lem, ſpiritibus noſtris quibuſcumque Chymicis multo 
ſubtiliorem & penetrabiliorem in ſanitatis humanz 

commodum applicare poſſem. | 

Vaporem enim non inveni arſenicalem, neque 


corroſivum, uti illum qui ex Sulphure ardente exſur- 


git, non inhæret, & rodit Pulmones, ſed Aerem & 


Reſpirationem ſolummodo remoratur & aufert; in 


Homine tamen non ita ſubito hoc efficit, ut ſpatium 
recedendi ſatis commodum habere non poſlir. 


__ Szpiſſime Experimenti cauſſa tam diu uti vaporem 
ſufferre potui, uſque ad Momentum Deliquii & ſuffo- 


cationis in Caverna commoratus fui, ore aperto va- 


porem hauſi, & tandem ſaltu in Atrem liberum me 
recepl : Nunquam male inde habui, verum potius 
pectus & Reſpirationem leviorem ſenſi ; ; interdum Ca- 
tarrho & Tuſſi affectus congeſtiones & obſtructiones 
catarrhales ſolvi & diſſipari ex Suffimento iſto ani- 


madverti. 
Methodus brevior & facilior ſudorem provocandi 
non eſt ſub cœlo; nam poſt moram aliquot momen- 
torum in fovea halituoſa totum Corpus ſudore dif- 
fluere ſolet. 

Ruſtici quidam, uti fovifime nullum Remedii 
genus deſperati non tentant, aliquoties Cavernam 
ingreſſi, Pedum Tumores, Rheumatiſmos, Dolores 


Membrorum arthriticos notabiliter a vapore levatos 


fuiſſe teſtati ſunt. 

Quia autem Halitus interdum Sphæram ſuam nod 
nariam tranſcendit, & tum nimis fortis & intolera- 
bilis eſt, timui hactenus ne quis incautus aut teme- 

rarius moram nimis longam in Caverna faciens ſuc- 
Mm cumberc 
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cumbere poſſit: malui itaque Experimentum nullum 
quam per mortes facere. 

Pyrmonti _—_ fontes Chalybeatos die 129 Maii 


1736. St. N 


Johan. Philippus Seip, 


P. 4 Barometra & Thermometra in rte no- 
ſtram vaporantem immiſſa, nullas ſubeunt Muta- 
tiones; ſed in ſitu ſuo tanquam in Acre libero 


perfiſtunt. 


— 


— - 
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v. A Letter Fw John Fuller, Ee 1 
F R. S. to Sir Hans Sloane, Bart. Preſ. 


K. F. Oe. concerning the Effects of Dam- 
's Powder, in curing the Bute of a 


| Mad Dog. 


T Imagin' d the Uſe of the Zoukes CINerens terrefiris 
| with black Pepper, had been fo infallible a Re- 
medy for the Bite of a Mad Dog, that there needed 
no Proofs of its Virtue: I myſelf have uſed it upon 
Dogs, and always with Succeſs; and it is ſtrong in my 
Memory, that ſome Years ago, a Mad. Dog or Cat (I 
forget which) had bit ſome Children and the Mother, 

| at Battle 5 2 Chirurgeon came over to my Brother, 
Dr Roſe Fuller, and we all went out in a Snow, 
with a Broom, and found ſome of it, and mix d it as the 
Account of Dampier directed. They all took it, as 
well as a Dog or two that were bit, and none of them 


had any bad Effects from the Bite. 
This 


[-273.] 
This laſt Chriſtmas 1737, my next Neighbour's 
Servant imprudently going to ſearch whether a Dog 
ſuſpected to be mad, had been worm'd, (which Dog 
died mad in three or four Days afterwards) was bit 
very much in both his Hands: He went to a Perſon 
near me, who has had ſuch Succeſs, as to be applied 
to far and near, and who told me he would venture 
his Life againſt a Crown Piece, if a Man, or any Ani- 
mal, was "brought to him within three or four Days 
after the Bite, that he cured him. I ſaw the Man that 
was bit every Morning, and he told me his Doctor 
went into the Fields, and gather'd an Herb that grew 
very near the Ground, like a dricd Leaf, and mix'd it 
with Pepper. 1 thewed him ſome Lichen cinereus. 
terreſtris, and he ſaid he believed it to be the ſame. 


Every Day he took his Medicine, about 10 or 11 of 


the Clock, he complained of a violent Heat, and Pain 
in his Head, which I was afraid was the Effect of the 
Bite, and not the Medicine: But after he had taken it 
for ſuch a ſtated Number of Days, he grew better, and 
has continued well ever ſince.— He "had tied his Fin- 
gers with Shoe-maker's Ends, which are often uſed 
fora Cut; and they were all very much inflamed, and 
very ſore. I made him take them off, and all his 

Plaiſters, and waſh his Hands with Salt and W ater, and 
in a Fortnight's Time they were quite well. * * * * 
If this Account ſhould corroborate any Experiments 
already made, or incite the Skilful to make farther 
Search of the Uſefulneſs of the Lichen, &c. 1 998 
it will excuſe this Trouble from, 

SIX, 


W 
J. Fuller, Jun. 
Mme VI. Another 


Mey 23.1738. - 
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vi Another Caſe of a Perſon bit by a Mad- 
Dog, drawn up by David Hartley, M. A. 
and Mr. Fr. Sandys, communicated to the 


 RoYAL SOCIETY by Francis Wollaſton, 
"on SR 


BOUT the latter End of November 1732. 
Mr. Soame's Groom was bit in the Hand by 
a Mad. Dog, ſo as to fetch Blood. It was not known 
in the Family for three Days. On the 4th Day, when 
Fr. Sandys firſt ſaw it, the Wound was healed; but 
it was opened again by him, and kept ſo for ſome 
time, but at laſt healed ſooner than was intended, by 
the Neglect of the Servant. He was bled, took a 
Purge, after that half an Ounce of Pulvis Antilyſſus 
every Morning for three Mornings, and was ordered 
to go into cold Water every Day for ſome time; but 
he neglected it after the 3d Day. Beſides this, Fr. 
Sandys order d him to forbear all Meats, and drink 
nothing but Water. He continued in this Regimen 
for about five Weeks; then finding himſelf well, would | 
confine himſelf no longer to it. 

On Sunday, Fan. 7. following, he was feized with 
a Sickneſs, Vertigo, and faultering in his Speech and 
Memory; and at laſt his Vertigo increaſed to ſuch a 
Degree, that he fell down twice in the Space of half 
an Hour; and the laſt time did not recover his Senſes, 
till he was put to Bed, and blooded by a Perſon in the 
Neighbourhood, to the Quantity of 18 or 20 Ounces, 

by 


by his Maſter's Order. Fr. Sandys was ſent for, but 
could not come. He continued all Night reſtleſs and 
ſullen, and in the Morning was blooded again, to the 
Quantity of 15 Ounces. D. Hartley was ſent for, 
and came about Eight at Night, and found him very. 
fullen, thirſty, but averſe to drinking, and his Pulſe 
quick and hard. He ordered him to. be put into the 
cold Bath ; but he refuſed to comply with it, till he 
ſaw that Force. would be uſed. About Midnight his 
Pulſe rifing, the Doctor ordered him to be blooded to 
the Quantity of 16 or 18 Ounces: He continued all 
Night reſtleſs. About Eight in the Morning he went 
into the cold Bath again: About 10 D. Hartley went 
away, leaving it as his Opinion, that the cold Bath and 
Bleeding ſhould be freely repeated, as the Circum- 
ſtances ſhould require. About Noon D. Sandys, be- 
ing hitherto detained by Buſineſs, came, and bled him 
immediately, to the Quantity of 18 or 20 Ounces: 
He continued all this Night reſtleſs. Upon Fr. 
Sandyss asking him whether his Averſion to drinking 
proceeded from any Pain in ſwallowing, or. ſome 
other Cauſe ? he ſaid it was from a Pain in ſwallow- 
ing. The next Morning his Strength not being at all 
diminiſhed, and his Pulſe continuing full as vigorous: 
as ever, Fr. Sandys bled him again to the Quantity 
of 15 or 16 Ounces; yet he ſtill remained the ſame, 
and took the ſame Care of his Horſes as uſual. Fr. 
Sandys went away, leaving Orders that as long as theſe 
Symptoms, viz. Reſtleſſneſs, Strength, and Averſion 
to drinking continued, he ſhould be blooded freely, 
and put into the cold Bath. He was blooded twice 
more within the Week, ſo that the whole Quantity. 
2 — Which. 
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which he loſt in that time was about 1 20 Ounces. 
After the laſt bleeding his Symptoms diſappeared, and 
he grew weak, low. ſpirited and ſleepy: Then he went 
eight times into the cold Bath. He did not take any 
Medicines during his whole IIIneſs. 


D. Hartley | F. Sandy 


N. g. This Perſon hath continued well ever ſince, 
Anno 1 73. % 
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1. An Inquiry concerning the Figure of ſuch 
Planets as revolve about an Axis ſuppoſing 
the Denſity continually to vary, from the 
Centre towards the Surface ; by Mr. Alexis 
Clairaut, F. R. S. and Momberof the Avg al 
hy of Sciences at Paris. I. . 4 
WE the French by the Rev. John Colſon 
Lucas. Prof. Math. Cantab. and F. R. I. 


IoOtw· ithſtanding that Part of Sir T/aac Neu- 
tens Mathematical Principles of Natural 
_ Phlojaphy igure of 


* hy, where he treats of the Fi 

the Earth, is Jeliver'd with the ufual Skill and Ac- 
curacy of that great Author; yet I thought ſomething 
carcher might be done in this Matter, and that new 
- Inquiries may be propoſed, which are of no ſmall 
Im and which poſſibly he overlook d, 


through the Abundance of thoſe finc Diſcoveries he ; 


was in Purſuit of. 


= at firſt ſeem d to me . worth examining, when 
9 * myſelf to this Subject, was to know why 
7 [aac afumed the Conical Ellipfis for the Figure 
E kx Earth, when he was to determine its Axis? 
For he does not acquaint us why he did it, neither 
can we perceive how he had ſatisfied himſelf in this 
Particular: And unleſs we know this, I think we 
cannot intirely acquieſce in his Determinations of the 
Axes of the Plancts. It feems as if he might have 
took any other oval Curve, as well as the conical 
Ellipſis of Apollunius, and then he would have come 
to other Concluſions about thoſe Axes. 


Nn 1 


I began then with convincing myſelf by Calcula- | 
tion, that the Meridian of the Earth, and of the other 
Planets, is a Curve very nearly approaching to an El- 
lipſis; ſo that no ſenſible Error could enſue by ſuppoſing 
it really ſuch. I had the Honour of communicating 
my Demonſtration of this to the Rorar Socrery, 
at the Beginning of the laſt Year ; and I have ſince been 
inform d, that Mr. Stirling, one of the greateſt Geo- 
metricians I Know in Europe, had inſerted a Diſ- 
courſe in the Philoſophical Tranſattions, Ne 438. 

wherein he had found the fame thing before me, hut 
without giving his Demonſtration. When I ſent that 
Paper to London, 1 was in Lapland, within the frigid” 
Zone, where 1 could have no Recourſe to Mr. HHir- 
ling's Diſcourſe, fo that 1 could not take any Notice £ 
of it. | 
The Elliptical Form of the Meridian being once 
proved, I no longer found any thing in Sir Iſaac 
Newton, about the Figure of the Earth, which could 
create any new Difficulty ; and I ſhould have thought 
this Queſtion ſufficiently diſcuſs d, if the Obſervations : 
made under the Ardiick Circle had not prevail'd on 
us to believe, that the Shape of the Earth was till 
flatter than that of Sir Iſaac's Spheroid; and if he 
| himſelf had not pointed at the Cauſes, which might 
make Jupiter not quite ſo flat, as by his Theory, and 
the Earth ſomething more. 
As to Jupiter, he ſays, (Page 416 of the 34 Edi- 
tion of Phil. Nat. Prin. Math.) that its Equator 


conſiſts of denſer Parts than the reſt of its Body, be- 
cauſe its Moiſture is more dried up by the Heat of the 
Sun. But as to the Earth, he ſuſpects its Flatneſs to be 
a ſmall matter greater than what ariſes by his Calcu- 


lation. 
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lation. He inſinuates, that it may poſlibly be more 


denſe towards the Centre than at the Superficies. 
(See Art. XXIV. following) I am ſomething ſur- 
: (DE! that Sir Iſaac ſhould imagine, that the Sun's 
Heat can be ſo great at Jupiters Equator, when it 
has no ſuch Effect at that of the Earth; and that he 
does not aſcribe each to a like Cauſe, by ſuppoſing 


alſo, that Jupiter may be of a different Denſity at the 
Centre from that at the Superficies. 


But whateyer Reaſon he might have for introducing 


two different Cauſes, 1 give the Preference to the 


Hypotheſis which ſuppoſes unequal Denſities at the 
Centre and at the Circumference. I have inquired, 


by the Aſſiſtance of this Theory, what would be the 
Figure of the Earth, and of the-other Planets which 


revolye about an Axe, on Suppoſition that they are 
compoſed of fimilar Strata, or Layers, at the Surface; 


but that their variable Denſity, from the Centre to- 


Algebraical Equation whatſoever. 


And though my Hypotheſis ſhould not be conform- 


able to the Laws of Nature, or even though it ſhould 
be of no real Uſe (which would be the Caſe, if the 
| Obſervations made by the Mathematicians now in 
Peru, compared with ours in the North, ſhould re- 
quire that Proportion of the Axes, which i is derived 
from Sir Iſaac's Spheroid) ; I thought however that 


Geometricians would be pleaſed with the Speculations 


contain'd in this Paper, as being, if not weil, yet 
curious Problems at leaſt. 
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In which are found the Lawn of Attraction, 
Which are exerted upon Bodies at a Di 


ſtance, by a Spheroid compos'd of Orbs of 
different — of Denſity. 


PROBLEM 1. 


7 0. fud the Attraftion which a homogeneous . . 


roid BNE be, (Tas. 1. Fig. 1.) differing but very 


 Gitle from a Sphere, exerts upon a Corpuſcle proves 
at A in the Axis of Revolution. 


I. We may conceive the Space BNEbDMB, in- 
cluded between the Spheroid and the Sphere, to be 
divided into an infinite Number of Sections perpen- 
dicular to the Axe AC b. Suppoſing then that every 

one of the Particles, which are contain'd in one of 
theſe Elements or Moments Nnm M, exerts the ſame 
| Quantity of Attraction upon the Body at A, which 
may be ſuppos'd becauſe of the Smallneſs of NM; 


we ſhall have CaxP M* px for the Attraction 


of any one of theſe Elements; putting c for the Ratio 
of the Circumference to the Radius, and à for the 
given Ratio of MN to PM, that is, of DE to CD. 

Now if we make CAge, CB r, AM=z; and 
for PM, AP, Pp, if we ſubſtitute their Values ex- 
_ by 2, and then ſeek the Fluent of the forego- 


3 
2— we ſhall have === — 4. for the 
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Value 


Cc. 


* 
x 
E 
4 
4 
PR - 
3 * 
. 
* 
1 

= 
__ 
- 
2 
1 
R 


$ 


2 mY 


bb 


* 


1 
5 
r 


22 * 
5 


„ 
n 


"A 
9 


* * 3 5 *. Q 
bs. 


<> 


— 


— 


a 10 . * — — : - — — — 1 - — — 9——— 
— N A. = = _— 1 , 4 — 3 * 
B A oo; ES 4 9 "Lo 
7 _ — — * a — 


REST ES 


- 


b 


— 2 R * 2 TW ; 


— <- 


- is Sen — — 


— — + 


— > ——A———— oo 


5 a 
i. CE” oo 
9 7 £ 
„ 
2 „ - _— 
_ -/ n * 


3 . 


, , * . 2 
. — — — 


. 1 * * N 8 rl N nc 1 88 ++, «4 
_—_ * ; A t&. N 4 we" 
| A - ud . = - I | 
ö * . 4 

, * 8 on T 
1 8 


wow % w 


— — — 17 22 ä——ů—ů—ů— 


* 4 * by * wi : 
1 
. — 1 » 9 
— ” 
" % / 


— 6 * 
- 
* 
- 
A 
© * 
* 
— 
% 
* / * 
* 
- 
* 
* 
1 ; 
* 
* 
* 
- 
1 
— 
— 
- 
_ 
* 
1 
i 
* 
* 
fs 
* * 
. 
2 * 
PS 
* 
* 
* 
— 
L 


a ES 
* 
7 A 
? . 
8 - * 
2 » 


mY 


—_— www — 


_ 


* 


* 


1 


IR 


- $ 4241 4 4 

4 Sas. * * £ - . 8 0 p Fw 8 n D S 2 - 

FEES . 1 88 ay EL rer 
a . ! a — — 

=” - — — 
N , ; - . < . - — 22 ͤ ² V1 
— — » 4 7 * * * * - 
* 5 . 0 = a 4 I 2 "a 6 1 N = . 


77 — He en 


Mg * 


— 


8 
— 
* 4 N CY = 
ä * 1 — * 
* 8 a a —_ 2 — 22 


rr 


: > 
* 2 h t : 


rr GO EO: “gg OG OURS, K—½õ 4Ä—J—— 


_ b_ a 
2 — 4 


— r 


1 Tok 
; Jus of the whole Attraction mY the Solid gene- 
rated by the Revolution of BDbEB: To which if: 


ve add e a the Attraction of the sphere, we ſhall. 
have + — bt a, — —— — for the required Artraſtion 


| of the Spheroid npon the Corpuſcle A.. 


PROBLEM 1. 


. e not the Spheroid Bebe (Fig. 20) 70 as: 
longer of 4 homogeneous Matter, but to be com- 


pos d of an infiuite Number of Elliptical Strata, 
all ſimilar to BEb, the Denſities of which are 


repreſented 'by -the. Ordinates KT of any Curve 
whatever VT, 0 


between CK and KT; the Attraction is required 


which this Spheraid - .exerts upon . @' Corpu tle - 
Placed at the Pole B. "ny — fe 


II.! Making B C De, CK=t, by the. PTS g Pro- 
5 3 e | 
poſition, we ſhould have — — — own Of — 


e?“ Fo Ore 


3 e zee 
the Attraction of the Spheroid KLK, if it conſiſted of: 
| homogeneous Matter; Sk the Fluxion of this Quan- 


*p 
- tiry © — — bp. 3 would be the Element 


or Moment of che Orb: KLK k}k. Zut becauſe the 
Denſity is variable, we muſt multiply this Value of the ; 
Attraction of the Orb by K T, and the Fluent of this 
Quantity will be the Valuc of the nee of the 
Spheroid KLK. 
As to the Value of K T, which expreſſes rl Den- 
ſay; of the Stratum or Bcd KLKk1k,. we ſhall take : 


' which we have the Equation: 
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which vill expreſs the Force of 


1118827]. 


«only frog. gra, becauſe we: ſhall ſee, after wards, that 


a Value more compounded, at fro Eg. ChT T- irt, 
c. which by the Property of Series may expreſs all 


Curves, would not produce any Variety in the Val 


culstion. 1.4 


Therefore multiplying the foregoing Equaron 12 
fro r9, we ſhall have actin iobas 24Xr . FFP 
+Z 0 eee * 
ER 
—— — bor the Quantity 


— 


= 5 K l 
of Audion of the Splicro e exerted upon a 


Corpuſcle placed at B. 
III. In this Value making re, we - ſhall have 


4 gc fe TP, 2 e , = 
3+Pp* Ls TI WET: 3 "4 
pang, of the 


Spheroid BE b, exerted _ a — at 


-the Pole B. 
Tu E 0 u E M. 


1 4 Corpuſele being placed i in any Point N _—_ the - Su ur- 
Face 'of the foregoing Spheroid B E be, I ſay it 
will undergo the ſame Attraction from this Sphe- 

roid, as if; it were placed at the Pole N of a ſe. 


5 cond Spheroid revolving about the Axe NO, the 

35 fe b Axe being 7 2 of a Circle equal ; in 

© Superfictes to the pft FG, uppoſmg this ſe- 
:cond Spheroid NGO F (Fig. 3 317 {5g Serj 


the Strata Mm qQ, whoſe Denſities are the ſame 


.as thoſe of * n KK * F the firſt 
| — | | 


Iv. In 


c 253 1 

Mi. In the Diſcourſe I had the Honour of commu- 
nicating to the RoraL Socizry, being then at. 
Torneo, printed in the Philoſophical T ranſattions,” 
Ne 4475. 1 have demonſtrated this Propoſition as to a- 
homogeneous Spheroid ; and the ſame —— 
obtain i in this is Caſe allo... 


7 
— — R 3 a . f EL a AK. . Pp 


PROBLEM 11. 


7 0 6 the Attraction avbich the: 1.8 Be be e. 
(Fig. 2.) exerts upon 4 Corpuſele Placed at ay. 
point N of the Super ficies. = 


V. We will make, as above, — 8 
and alſo CN=e+ea, and half. the Conjug ate Dia-. 
meter of CN wiltbe.C.G=c+car-ca; Whence the 
Radius of a Circle, equal 1 in. Superficies to the Elliph 8 
FG, will be a mean proportional betyyeen CE. and 


and CG, that i is to lay, e Hea Therefore the 


Spheroid BE be exerts the fame: Attraction at N, a6 
would be exerted at the Pole of a Spheroid NG OF, 
(Fig. 3.) of which the principal Axis would be 
NO—2 e, and the ſecond would be to the 


Principal as 1 +a” —=A to 1. 


Therefore in the Expreſſũ ion of the Attractiom at thei 
Pole, (Art. bens we muſt ſubſtitute ehe x inſtead of 


e, and 4 —SA inſtead of a: But if f and g muſt no 
e be the ſame; for we may eaſily perceive by the 


_ foregoing Theorem, that the Denſity muſt be the ſame 


in this Spheroid N GO E, at the Diſtance rr A from 


the Centte, as it is in the Spheroid BE be at the 
Diſtance: 


1 1 
Diſtance t. Therefore f((5)*+2(—-- = muſt be 
,put inſtead _ of fe*+ge; Thus we ſhall have 


2efs 1+p 4 12 1 5 e 
A * 1 * r 374 


— i 

20 2cgac* T4 E TY 

23 = . for the Attr cio 
4 Spheroid BE be at N. 


VI. If we make A Ka, the . Expreſſion 
Will be reduced to this 2cfe e LL 


2cge. — which expreſſes the At. 


q 
tration of the Equator. | 


VII. If we would have the Attraktion at any Point 
M within the Spheroid, in the Expreſſion of the At- 
traction at N, we muſt put r inſtead of e. The Proof 
of this is plain from the fame Reaſons that Sir 1/aac 
Newton makes uſe of, (Corol. 3. Prop. XCl. L. 1. 
Princip. Math.) to ſhew that the Attraction of an 
Elliptic Orb, a ata Point within it, is none at a. 


PROBLEM IV. 


Tet RIry (Fig. 4.) be 4 Circle whoſe 6 Centre is Y; 
tis required to find the Attraction which this 
Circle exerts upon 4 Corpuſele at N, according 
the Direction HY ; ſuppoſing the Point H, W ich 
anſwers perpendicu, arly below the Point N, to be 
at a very ſmall Diſtance from the Pomt Y. 


VIII. Let there be drawn Hm nn to 
the Diameter R „ and let the Space RIIx be 2 
ferr 


„ 
fer d to IIZ. Then the Space Z Ur will be the 
only Part of RII Tx, which will attract the Body N 
according to HY. ; 

To find the Attraction of this little Space, we will 
ſuppoſe it to be divided into the Elements TtsS, the 
Attractions of which, according to HY, will be 


—— » . the Fluent of which 


2HYxH TZ 
is the Attraction of T2 rs, according 


to HV. In which i we put II x. for HQ, we ſhall have 


— oe gn cs for the Artraftion 


NT. 


required. 

IX. It is eaſy to perceive, that if, inſtead of a Circle, 
the Curve RI1r were an Ellipſis, or any other Curve 
whoſe Axes were but very little different from one 
another, the foregoing Solution would be Rill #hc ; 
tame. 


| PROBLEM. . 


7 0 find the Attraction which an Elli 
KLE (Fig. 5.) exerts upon a Corpuſch 
out its Surface at N, according to the 
CX perpendicular to CN. 


Rpeicad Spheroid | 
placed with- 
Direction 


X. To perform this, we will begin by drawing the 
Diameter Cu, which biſects the Lines Rr perpendi- 
cular to CN; and the Ratio of CH to HY ſhall be 

| calld n. Then eſteeming the Ellipſis Rr as a Circle, 

(ee the foregoing Article) we ſhall have by the Pro- 


blem aforegoing — xCH for its Attraction, 
cs: aud 


O00 X according 


ey 4 
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23 0 


ſtituted for N R, we ſhall have 
tion of the Spheroid in N, according to "Ow Direc- 


75 find N he Attraction of a Corpuſcle N, according 


bt Saks man - - 


1a r, 
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according to HY; Which being multiply'd by the 
Fluxion of MH, the Fluent of this will be the At- 
traction of the Segment of the Spheroid R Mr. | 

This Calculation being made, and Nm being ſub- 


LATE for the Attrac- 


tion CX. 
PROBLEM VL. 


to CN, towards an Ellipſoid B NE be, compo 75 
of Strata, the Denſities of which are "OI 


the Equation D=frr+grs. 


XI. Take the Fluxion of the Quantity and, 


which expreſſes the Attraction of the homogeneous 


Ellipſoid KLk, and you will have * for the 
Attraction of an infinitely little ellptick Orb; which 


2 *T'P; 


being multiply d by the Denſi ity D, gives 


20 l 


+ 2552, the Fluent of which 2 


5+pxet 
is the Attraction of the Spheroid 


'5+q X* e 1 | 
KLE, according to CX. Therefore the total At- 


kar rg of the 22 BNE be upon the Cor- 


Now 


11 


Now if we have regard to the Smallneſs of the 
Line Ny, and obſerve how little the Angle „NC will 
differ from a right one, we may perceive that the Dia- 
meter CN contains the ſame Angle with the perpen- 
dicular NX in N, as the Diameter CN with the per- 
pendicular at y3 that is to ſay, that the Angle NCy 
is the _— ” the Angle CNX; fo that inſtead of n we 


may take == 85 N Wherefore the foregoing Expreſſion of 


the Attraction of the Ellipſoid BE be, acting accord- 
ing to the Direction CX upon a Corpuſcle placed in 
N, will be 2cfe eb CH 20 g Hh, CS 4 


rr 728 "ENF FT ON 


PROBLEM VII. 


To nd the Direction of the Attraction of « a Cor: 
 puſcte N towards the Ellipfoid. 


XII. By the ſecond Problem we ſhall find 8 
traction of the E according to CN to be 


fern — 9 by expunging what may be 
here expunged. Then by taking a fourth proporti- 
onal to theſe three Quantities, the firſt of which is the 
Attraction according to CN, the ſecond is that ac- 
cording to CX, and the third is the 9 line CN; ; | 


there will ariſe 
f e 1+P 


FIST 
OE oy Oo 2 


'Þ 581 


| Whence we ſhall have NI for the DireQtionTequir, 
of the Attraction of the Corpuſcle N. 


XIII. If we ſuppoſe 5 that is, if tis Sphe- 
riod be homogeneous, we ſhall have CI=;CX; 


which agrees with what Mr. Stirling has found, = 
that curious Diſſertation he has publiſhd in the Phila: 
| * Tranſattions, Ne 438. 


14 II. 


The Uſe of tha foregoing Problems, in find- 
ing the Figure of Spheroids, which revolve 
about an Axis. 


XIV. tar; us now et that the Creating Splie- 
roid BNE be, (Fig. 5.) which is ſtill compoſed of 
Beds or Strata of different Denſities, revolves about 
its Axis Bb, and that it is now arrived at its per- 
manent State. It is plain that the Particles of the 
Fluid, which are upon its Surface, muſt gravitate ac- 
cording to a Direction perpendicular to the Curvature 

BNE; for without this Condition there could be no 
Agquilibrium. 

We ſhall now inquire, whether the Elliptic Figure 

ve have aſcribed to our Spheroids can have this Pro- 
perty, and to produce this Effect, what muſt be the 
Relation between the Time of Revolution of the 

Spheroid and the Difference of its Axes. 

Let us then put ꝙ for the centrifugal Force at 

the Equator, _ the centrifugal Force at N will be 


2, or * dbecauſe 2 N a E. 
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By reſolving this centrifugal Force according to the 
Perpendicular to CN, we- ſhall have 2* COM, which 


24X xCE 
i+p 182 1 ++ 8 
being rr ON exo 


found by Prob. V. will give * whole Force of tlie 
Body N, according to the Direction CX, when the 
Spheroid is converted about its Axis. But becauſe 
this Body, by virtue of the Attraction according te 
CN, and: the Force according to CX, ought to have 
a perpendicular Tendency to the Superficies z we ſhall 


ſhall have this A. EN. CX: :.: 266 * ; 


* hence, W ON and ck 8 * 


SN 
aſſumed as the ſame on this . it will be. 


g8cfe“ TP, 8cge” 1＋ . 


1 3+px5+p 3+9X = 
And as in this Value of the centrifugal Force, no 
Quantity enters but what will agree to any Point N; 
we may therefore conclude, that 
The Spheroid be- when our ſuppos d elliptical Spheroid 
cal, Bodies will gra- performs its Rotation in a proper 
witate perpendicu- Time, fo that the centrifugal Force 
larly mo its Surface. at the Equator may be as before; then 

the centrifugal Force in any other Place N will be 

ſuch as it ought to be, to cauſe Bodies to gravitate in a. 


perpendicula Direction to > the Surface. 
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the Gravity at any 
roid. 
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„„ 
XV. If we now conſider, that 
— ED (Fig. 6.) being taken for the 


Place on the Sphe.. Centrifugal Force in E, then will 
MN expreſs the centrifugal Force 
in N, and conſequently MI will be 


ſuch a Part of this Force as acts according to N Cz we 


8cfe FP, gege iq," 


ſhall have to be ſubtracted 
. 3ÞpX5+p 3 Pa 4-5 
147 
from the Attraction at N. H —— A 
e $cfae TIE 
3+px5+ÞHp 3Þp*5+D 3＋74 


425 BEE enter mY will be the Gr: 


3+q4X5+q_ $TFqX5-74 - ene a 
vity at N. 


XVI. In this Value making Aue we ſhall have 


8 2cfe 1 et 1＋4 | 
5 
— een 8! is Gravity at the Equator, 
PqT YF 


XVII. If we ſubtract the Value of the Gravity in 
N from the Value of the Attraction or Gravity at 


the . (Art. III.) we ſhall have to—apcfae Th OP 


„ 


14. 3TPX5 Fo 
— gegae T4 
F —— But i it is eaſy to perceive, that 
aN ts OE 
A is proportional to the Square of the Sine of the 
Arc PM, or of the Complement of the Latitude. 


Whence 1 we may therefore conclude, that the Dimi- 
3 nution 


ö 
nution of the Gravity from the Pole to the E uator is 
proportional to the Square of the Coſine of the Lati- 
tude; or, which is the ſame thing, that he Augmen- 
tation of Gravity from the Equator to the Y le 15 
as the Square of the Sine of the Latitude, as Sir 
Iſaac Newton has demonſtrated | in his Hypotheſis of 
a homogeneous Spheroid. 

XVIII. From the following Calculation it is eaſy to 
conclude, that Sir Iſaac's Theorem, (Prin. Math. 
L. III. Prop. XX.) which is this, that the Gravity in 
any Place within is reciprocally as the Diſtance 
f the Centre, cannot obtain here. For we may 
ſee by the foregoing Expreſſion, that the Gravity in 
N cannot be to the Gravity in P as 1 to 1 a, except 
when p=q=zo, which happens only in Sir Iſaac's 
homogeneous Spheroid. 

It Was for want of conſidering, that this Theorem 
was demonſtrated by Sir Iſaac only in the Caſe of his 
homogencous Spheroid, that ſeveral Geometricians 
have too haſtily concluded, this Theorem might be 
apply d to determine the Ratio of the Earth's "Axes, 
and the Lengths of the Pendulum obſerved in two 
Flaces of different Latitudes. Dr. Gregory is one of 
thoſe who have fallen into this Miſtake, in his Ele- 
ments of Aſtronomy, Lib. III. Set. 8. Prop. 52. And 
in the Philoſaphical Tranſactions, NY 432. it is con- 
cluded, from the Proportion of Gravity at Tamaica 
to that at London, that the Diameter of the Equator 
muſt exceed the Earth's Axis by Tzeth Part, which 
Computation was founded on this 2oth Propoſition, 
Lib. III. of Sir LOS 8 Eda Which! is true only 
| of his Spheroid. 
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f * oo: the Axes 


at pleaſure. 7 
have this 1 a 


2 
From hence it will be eaſy to derive the Value of a, 
becauſe f, g, p, q, will be given, from the H ypotheſis 


that will be choſen, for the Variation of the Denſtty 
in the internal Parts of the Spheroid. 


ance of Obſervations madc for meaſuring the Length 


— N — 


L 2920 


XIX. Let us now ſuppoſe, that 
the centrifugal Force at the Equa- 
the Spheroi tor is known by Obſervation, as 


Variati be 
2 - 15 3 the alſo within the Tm r. and that 


Strata being talen it is a certain Part = of the Gravity; 
8 Articles XIV. and XVI. we ſhall 


4 


2cfe? . 2 ee *. 
— — ——— | 
Nr // / d 


1 er. — $cfme Fl, 8cm rj, 


3+ q*5Fq 3Þ+px5Þ+p 3+4*5+49 


XX. And if on the contrary « be given, that i is, if 


we know by Obſeryation the Ratio of the Axes of 


the Planet concern'd; then by the foregoing Equation 


we may perceive, whether we have aſſumed an. agree- 
able Hypotheſis for the Variation of the Denſitics: 


But we cannot preciſely determine what this Hypo- 


theſis muſt be, becauſe there is but one Equation, in 


which four indeterminate Quantities f, g, p, q, are in- 


volved. And indeed there might be many more than 


four indeterminate Quantities, if we ſhould aſſume 
more than two Terms in the general Equation of the 


: Denſities D= ſr*+gri+hr*, Cc. 


XXI. In order to apply the foregoing Theory to the 
Earth, it might ſeem at firſt Sight, that by-the Aſſiſt- 


of 


fp] 


which with the foregoin 
mine the Coefficients & 
but we ſhall ſoon ſee the Impoſlibility of this upon two 
Accounts: Firſt, There need be only two Obſerva- 
tions, as to what concerns the Length of the Pendulum. 
For becauſe by Art. XVII. the Augmentation of the 
Gravity from the Equator to the Pole is proportional 
to the Square of the Sine of the Latitude, two Obſer - 
vations as much determine the Problem as an infinite 


Equation A, would deter- 


Number can do: So that we could have but one other 


Equation beſides the foregoing. This Equation will 


1 
be —— ok 1 


3 3 — a 
WS RS För ö TAN | 
Ihe firſt Member of this Equation expreſſes the Gra- 


vity at the Equator ſubtracted from the Gravity at the 


Pole, and divided by the Gravity at the Equator ; a 
Quantity which may be known in Numbers, by deter- 


mining the Length of the Pendulum at two different 
Latitudes. The other Member of the Equation is an 
Expreſſion of the ſame Quantity, as it is deduced by 
, el 
Secondly, This new Equation B cannot be of any 
Service in determining the Coefficients and Expo- 
| Rents f. 3>P>Þ Sc For we ſhall now ſhew, that the 
9 * 


foregoing Ratio P—2 has ſuch an immediate Con- 


P RE F * ENT. 
nexion with a, that one of them being determin'd, 


the other will neceſſarily be ſo too, independently of 


P p the 


of the Pendulum, we might have other Equations, 


xponents now mention d; 
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rn RC; 


to this, Rr 


of f or g, 


Jor . the Arir © y more than the +58 


2 4 
the Values of f. g. pa q, Ce. | This may deſerve our 
Attention, and the Proof is thus 


XXII. Becauſe the Ratio of the Gravity 


to the Cen- 


trifugal Force is very great, and is expreſs d by m, in 


the Equation A we may reject the third and fourth 
Terms; by which means the Equation will be reduced 
f i ; 4mfes Am ga 
3+qx5+9 
And if from this Equation we deduce the Value * 
and ſubſtitute it in the Equation B; (having 
firſt rej eficd the firſt and fourth Terms of the Deno- 


minator, as in this Caſe may be done) we ſhall have 


after 'the Calculation is made, whatever is the Num- 
* of Terms in the Equation of the Denſities, 


b 22 a, or 2. by putting 288 for | 


p 


The Figure 
the Spheroid being 


8 ike PS A 115 
of m, as has been long known. 
It is eaſily ſeen from this 50 


2 


tuo um, the Aug- 


mentation of Gra- that when C is determined, 
vityfrom the Equa- 


_ 
gor to the Pole will will be ſo too, which was the 


be known alſo, and 
ſovice v 


thing propoſed to be proved. 


XXIII. But from this Equation there follows a very 


ſingular Propoſition, and which, in ſome ſort, is con- 
trary to the Sentiments of Sir LJaac Newton, Page 


430. of the 3d Edition of his 1422 905 And this 
is, that f by Obſervation it ſhall be diſcover d, that 
the Earth is Matter than a to the & pberoid 

F Sir Iſaac, that is, if the Diameter of the Equa- 
5 Part, the 
Gravity 


© Bis Lirieudinibus ob. Juires. But by the foregoing Theory 


NS. „ 
Gravity will increaſe leſs from the Equator towards 
the Pole, than . 8 the Tool which he has 
given for his Spheroid; Prop. XX. of the 3d Book: 

And on the contrary, F the Spheroid is not ſo flat, 
the Gravity will increaſe more from the Equator 
towards the Pole. „ * 

XXIV. 'Tis thus that Sir Iſaac Newton expreſſes 
himſelf about it, when he relates the Experiments 
made towards the South, concerning the Diminution 
of Gravity, which Experiments make it greater than 
„„ _ his Theory requires. He affirms, 
3 that the Earth is denſer towards the 
ri uſo ſiprs In- Centre than at the Superficies, and 
_ gitudmes Penauio- more depreſs'd than his Spheroid re- 


rum iſochronorum in 


fer vatat, ſunt paulo We may eaſily perceive, that if the 
majores quam pro Denſity of the Earth diminiſhes from 
| _ IE the Centre towards the Superficies, 
rius computata. Es the Diminution of Gravity from the 
a ——_— Pole towards the Equator will be 
Squatore, quampro Sreater than according to Sir Z/aac's 
fuperiore calculo, & Table; but at the ſame time the 
| 4 2 _ 2 be not ſo much 2 
7. rerfiem ds his Spheroid requires, inſtead of 
grope ſupericiem. being more ſo, as he affirms. Yet 
I would not by any means be underftood to de- 
cide againſt Sir Iſaac's Determination, becauſe I 
cannot be aſſured of his Meaning, when he tells 
us, that the Denfity of the Earth diminiſhes from the 
Centre towards the Circumference. He does not 
explain this, and perhaps inſtead of the Earth's being 
compos'd of parallel Beds or Strata, its Parts may be 

„„ con- 


— 
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conceived to be-otherwiſe arranged and diſpoſed, fo 


as that the Propoſition of Sir Tſaac ſhall be agreeable 
to the Truth. 


XXV. As to Dr. Gregory, who has attempted to 
comment upon this Paſſage of Sir T/aac, I think I have 
demonſtrated, that he has committed a Paralogiſm, 

He ſays (Element. Aſtronom. Lib. III. $. VIII. Prop. 
III. Schol.) that if the Earth is denſer towards the 
Centre, or if (for Example) it has a Nucleus of greater 
Weig ht than the other Parts, the Diminution of Gra- 
vity Bo the Pole towards the Equator ſhall be greater 
than if the whole were of the ſame Denſity ; and in 
this he is right. But he is in the wrong (I think) im- 

mediately to conclude from thence, that the Earth 

has a greater Flatneſs. Whence can he conclude this? 
It can be only from that Propoſition of Sir {ſaac which 
informs us, that Gravity is in a reciprocal Ratio of the 
Diſtances; becauſe he gave us the Propoſition but the 
Page before, as a Method for determining the Figure 
of che Earth. But we are not allow'd to make ufe 
of this Propoſition 1 in this Caſe, becauſe it has been 
ſhewn, Art. XVIII. that it can take Plaee only on 
the Suppoſition of a hemogeneous 8 pheroid. There. 
Fore, C 0. 
XXVI. It will not be very difficult, without any 
Regard had to the foregoing Theory, to find. the Ratio 
of the Axes of a Spheroid, which we may ſuppoſe to 
kave a Nucleus at the Centre, of greater Denſity than 
the reſt of the Planet; and hence we ſhall be eaſily 
aſſured of Dr. Gregory's Miſtake. 

XXVII. Setting aſide all Attraction of the Parts of 
Matter, if the Action of Gravity is directed towards a 
— and is in the reciprocal Ratio of the Squares 
of 


rr 


of the Diſtances, the Ratio of the Axes of the Splic-. 

roid will then be that of 576 to 577 : And the Gra- 
quator by 

Arth Pant, or thereabouts. Which may be a Con- 


vity at the Pole is greater than at the E 


firmation of what is here advanced, eſpecially to ſuch. 
as will not be at the Pains of going. through the fore- 
going Calculations. For we may conſider the Sphe- 
roid now mention'd, in which Gravity acts in a reci- 


procal Ratio of the Squares of the Diſtances, as com-. 


poſed of Matter of ſuch Rarity, in -reſpe& of that at 
the Centre, that the Gravity is produced only by the 
Attraction of the Centre or Nucleus. 


XXVIII. In the foregoing Calculations, in order 
to find the Axes of our Spheroids, and to know whe-. 
ther their Figure makes a ſenſible Approach to that of 
the conical Ellipſis, we have had Recourſe to this Prin- 

ciple, that Gravity ought always; to act in a Direction 
perpendicular to the Surface. Two Reaſons have 
prevail'd with us to make uſe of this Principle rather 


than the other, which conſiſts in the Equilibrium of 


the Columns. The firſt is, becauſe the Calculations. 
founded thereon are more ſimple. The ſecond is, 
that conſidering the State of the actual Solidity of the | 


Earch, it ſhould ſeem as if this Principle were the 


more indiſpenſably neceſſary. However, becauſe Sir 
Tſaac Newton, and all the other Philoſophers, who 
re of the Earth, have taken. 
it, as it were, at its firſt Formation, at which Time. 
they ſuppoſe it to have been fluid; we ſhall here make 
the ſame Suppoſition, and we ſhall aſſume no other 


have treated about the Figu 


Ratio for that of the two Axes, than that of the Sphe- 


:roid, which. rcſults from a Coincidence of theſe two 
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Me fhall begin by inquiring what is che intite 
Weight of any Column CN, Fig. 7. To do this we 
muſt 15 Hs the Expreſſion of the Attraction in any 
Point M of the — CN; then multiply it by 


r xx, and by the Denſity fr. +gtr?, and nip 
we muſt find the Fluent. Thus we ſhall h 


| . Ste Tr 284 ; 2cf ea T pA 


1 +px3+Þ_ i+qzxz+q TPTA IT 
- 2cfoe 2+p+q ee F2P 


how” ad 1+px3Fpx5+p 
. 2＋ Pr 


3 2Þp- 4 Fp Fa 
1 e 24TH 14 ++2pcf*ae” 2 Ta 
2+p+qx3Fqx 5+q  1+px3+p*5+p 
= axe T9, | 2 Apecgfaez 2＋ pr 
Ta TAN -P+9qx3+px5+p 


5 , 2 the total Gravity of 


any G C N, having Regard only to the At- 
traction. 
XXIX. If in this Expreſſion we make Ago, we 
: hall have the Gravity of the Column at the Pole. 
XXX. And if we make Aa, we ſhall have the 
Aggregate of the Attractions of the Column at the 
Equator. 
XXXI. Now becauſe the Column CN is in qui 
lihrio with the Column C; it follows from thence, 
that if we ſubtract the Weight of the Column CB from 
the Aggregate of the Attractions of the Column CN, 
the Reſidue muſt be c equal to the Sum of the centrifugal 


Forces 


- 
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Forces ofthe Column CN. Now to endue our Sphe- 


roids with this Property, we will reſume the Expreſſion 
of the centrifugal Force in E, which we found Art. 


14 1+ 
XIV. which will give . 


3+p*5+p 3+q*53+9q/< 
for that Part of the centrifugal Force which acts ac- 


cording to CM, in any Place M, by expunging the 
Terms in Which 4 would be found. This Value 


being multiply d by t, and by the Denſity, will give 


(hen we haye taken the Fluent): S<f2: 9 

 2+px3+px5+Pp 

4 e 2+p+q, 4 $efoe 2+p+9, 

eee 2 ANTI 
27-29 

„ 2 7 for the Sum of the centri- 


2 82 Forces of che Column C N, fill expunging thoſe 
Terms in which either & α or AA are found. 


Then making this. Expreſſion equal to 
FEST ac * Tp, ifEapcfretFPF9, 


TÞpx3zFpx5Þp 2+p+qX3+px5+p 
A Te Taz Des . 


8 e l Iq TEN ITA 
' which is the Difference of the Weight of the Co- 
lumn at the Pole CB, from the Sum of the Attracti- 


ons of the Column CN, we ſhall have the Equation 


= 


ppff 1 _2pafe 

— ͤ — ——— | 35 

PTC 2 p aF rad 

dh T TFA 

where we have put e, for the greater Simplicity of 
Calculation. 


XXIII. 


t ze 


XXXII. This Equation informs us, that when out 
ef all the infinite Varieties, which will be ſupply d 


by! the Equation of the Denſities D = =fr*+g rThr“ 


Cc. we ſhall have taken at Plea- 
1 q ſure all the Coefficients, and all the 
make the Principle Exponents, one only excepted; if 
Te ms this laſt is ſuch in reſpect of the 
that of Gravity per- others, that it may fulfil the Con- 


pendicular to the ditions of the foregoing Equation, 
Surface, to coincide 


the Spheroid, being ſuppoſed in a 
36 eee Fluidity, will be in MA aqui- 
Jibris, becauſe it will unite as well the Principle of a 


perpendicular Tendency to the Surface, as 5 that of an 
Equipoiſe of the ſeveral Columns. 
VXXXIII. Before I conclude this Paper, 1 ſhall make 

a few Reflections on the Princh — we have now 
made uſe of, for determining the Figure of a Spheroid 
revolving about its Axe. 

The firſt Principle which, after Mr. Haygens, we 

have had Recourſe to, and which conſiſts in making 
Bodies gravitate perpendicularly to the Surface, ſcems 
to me of abſolute Neceſlity. For if there were never 
ſo little Water upon the Surface of the Earth, it could 
not be at Reſt, if it had a Tendency any how inclined 
to the Surface. 5 ; 
The ſecond Principle, made uſe of by Sir Tſaat 
Newton, and which conſiſts in an Equilibrium of the 
Columns CE, CN, CP, could be thought neceffary 
(I think) only for theſe two Reaſons: The firſt is 
that which is uſually aſſign d, that at the firſt Forma- 
tion of the Earth, it was probably in a State of perfect 
Eluidity ; in which caſe it muſt acquire ſuch a Figure, 


as 


| 1 301 J 
as will reſult from the Equilibrium of the Columns, 
and from the Gravitation acting perpendicularly to the 
Surface. Indeed though this Reaſon has a Degree of 
Plauſibility, yet there are many who think it to be of 
mall Force. Perhaps, fay they, the Earth has never 
been in this fluid Condition. 
The ſecond Reaſon, which I believe will have a 
greater Weight with every Body, is this. Conſider- 
ing the Earth as it is at preſent, and without carrying 
our Thoughts ſo far back as to its Formation, if the 
Ocean, which is now upon its Surface, has any con- 
ſiderable Depth, and if its Parts preſerve a Commu- 


ſubterraneous Canals; it can only keep an Equili- 


ſame as it would have, were the whole a Fluid. 


that afterwards- this Fluid hardens into a Solid, ſo that 


Attractions. Fhen let us ſuppoſe, that the Seas and 


Canals. As the Waters of the Sea, which unite with 
one another, are probably homogeneous, the forego- 
ing Calculation, wherein we have conſider'd the Sphe- 


have there ſuppoſed, that the Fluid contain'd in the 
Canal BCN is of a Denſity, that varies from the 


nication with each other, from Region to Region, by 
brium by this Means, becauſe its Superficies is the 


XXXIV. This ſecond Reaſon has ſuggeſted a Re- | 
flexion to my Mind, concerning the Equipoiſe of the 
Columns now calculated, Art. XXXIL. and XXXII. 
Let us firſt ſuppoſe, that the Earth is our fluid Sphe- 
roid, compoſed of Beds of different Denſities; and 


the different Beds or Strata, of which it is made up, 
are of no other Uſe but to cauſe a Gravity by their 


great Waters about the Earth have a Communication 
with each other, by means of ſome ſubterraneous 


roid as a Fluid, can no longer take Place, becauſe we 
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Centre to the Circumference. From hence it "_ : 
to me, we muſt undertake the Computation of the 
Equilibrium of the Columns after another Manner, 
thus : 
We muſt examine whether two Canals, as CN and 
BC, which are fill'd with a homogeneous Fluid, will 
de in CEquilibrio, all the other Parts of the Spheroid 
continuing as above. 
VXXXV. To do this, we will begin with finding the 
Gravity of any Column CN, (Fig. 7.) ariſing from 
Attraction alone. Firſt, then, we muſt reſume the Ex- 
preſſion of the Attraction in any Point M, Art. VII. 


Then v we muſt multiply it by Ar, which will give 
1 rr gefar 1＋pr ” 
371 ©? 5 Tr 3+p*5+p 


— Sr. And raking the Fluent of this 


2+p 2+p 
Quantit „ we. ſhall have 2cfe” qcfne? 
: . rn N 
A 7 "x 2cge2 9, „Cc. for * Gra- 
 ' 2+px3+px5+p * 3+qx2+q 
vity of the whole Column CN. 
XXXVI. If in this Value we make A o, we | ſhall 
have the Gravity of the Column at the Pole. —_ 
IXXXVII. And if we ſubtract the Gravity of the 
Column at the Pole from the whole Sum of the 


Attractions of the Column CN, we ſhall have 


2+p 2+q 
qcfae” 1 2 which muſt * equal to 
A r q 
. Sum of the centrifugal Forces of che Column CN, 


in 


* * 


Cos 1 5 
in order that the Columns CB and CN may be in 
Aauilib rio. may be in 


But we ſhall find this teally to obtain, if we reſume 


A 1 el +P I+q,y 
the Ouanti 8cfe + 3cae >): which 

hai IIe 3Þq*%5+q/e "> 
expreſſes (Art. XXXI.) that Part of the centrifugal 


Force in M, which acts according to CM. Then mul- | 


tiplying this Expreſſion by f, and ſeeking the Fluent, 


we ſhall have ecfe? Pay gcge? tl, for the Ag- 
e,, 
of the centrifugal Forces of the Column CN. 


gregate 


poſing them to be homogeneous ; nor are we 
obliged, as in Art. XXXII. where we conſider them 
as heterogeneous, to ſuppoſe the Coefficients f, p, &c. 
to have any certain Relation among one another. 

IXXXVIII. Perhaps it may be urged, that the fore- 


going Calculus agrees only to a Canal, as BCN, which 
paſſes through the Centre; and that we ought to 
prove, in the ſame manner, that the Water included 


in any other Canal pqr would obſerye an Aquili- 


 brium. But it appears to me, that this Property may 


be derived from the former : For it follows from the 


foregoing Calculation, that if we might be allow d to 
eſis, viz. That independently of the 


make this Hypothe 
Attraction of any Matter, the Gravity at any Diſtance 
CN from the Centre, (ſee Fig. 7.) would be propor- 
tional to 2cfe? FP F TE TP $cfae TP 
—— . __ 39p*X5+p 
c. it is plain from thence, that a Maſs of the homo- 
. Qq 2 gencous 


And this being the ſame as the foregoing, ſhews, that 
the Columns CB and CN are in e/#9quilibris, ſup- 
here 
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geneous Fluid, which ſhould turn about the Axis C B, 
would aſſume the ſame Form as that of our hetero. 
geneous Fluids. But if this Spheroid ſhould then put 
on a fix d State, except only ſome Canal pq r, the 
Water in this Canal would be in A wilibrio; for 
without this, the Spheroid could not be eſteem d as 
having arrived to its fix d State. But this Suppoſition 
comes to the ſame as that of our heterogeneous Sphe- 
roid, compoſed of elliptical Beds, in which ſhould 
be found a Canal pqrofa homogeneous Fluid; pro- 
vided that the Space, which this Canal poſſeſſes in the 
| Globe, be not of ſo large an Extent, as to change the 
Law of Attraction. 
lt might now be thought ſcafonadle to give Ex- 
amples, for illuſtrating the foregoing Theory ; but 
they are ſo eaſy to be produced, aftet what is already 
done, that I ſhall leave them to the inquiſitive Reader, 
having perhaps exceeded the Limits, within which this 8 
Diſcourſe ſhould be confined. Therefore! ſhall only E 
add the few Obſervations following. 1 
Ihe only three Planets, in which we can be aſſured 
of Gravitation, and the centrifugal Force, are the Sun, 
Jupiter, and the Earth. As to the Sun, the centri- 
fugal Force is there ſo ſmall, in reſpect of its Gravity, 
that his Poles muſt be Very little depreſs d, ſo that we 
cannot be ſenſible of it by Obſervation. Then as to 
Jupiter, Obſervations make him ſomething leſs flat 
than according to Sir 1/aac Newton ; that is to ſay, 
than if he were compoſed of Matter of an uniform 
Denſity. Therefore by the foregoing Theory, he 
muſt be a little more denſe towards the Centre, than 
at the Parts near the Superficies. We might make a 
en, Hypotheſes about the Manner of diſtributing 


the 
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the Inequality of Denſity, proceeding from the Centre 
towards the Circumference, which would all agree 
with the Figure obſerved, and which are very * to 
calculate by the Principles here laid down. 

As to what concerns the Earth, I ſhall wait till we 
receive the Obſervations which muſt have been lately 
made in Peru; that by comparing thoſe with what 
Obſervations we have made under the arctick Circle, 
and with thoſe of Mr. Picart in France, we may have 
the true Difference of the Earth's Diameters at the 
Equator and at the Poles. Then our Theory may be 
apply'd, to determine whether the Earth is more or 
leſs denſe at the central Parts than at the Surface, or 
whether it be every-where of an uniform Denſity, as 
it ought to be, if (without admitting very groſs Er- 
rors in the Obſervations) it may be concluded, that 
the Earth is really the Spheroid of Sir 1/aac Newton ;. 
and this Caſe would be the ſimpleſt and the moſt natural 
of all. 

I am here obliged to acknowledge, that if the Ob 
ſervations we have made in. the North may be rely'd 
upon, and if we muſt admit as inconteſtable as well 
the-Meaſure of a Degree as the Length of the Pendu- 
lum, the foregoing Theory could not be reconciled 
to the Phenomena. For it follows from our Obſer- 

vations, that the Diameter of the Equator muſt exceed 
the Earth's Axis by more than 5375 Part: And that the 
Gravity at the Pole muſt be greater than that at the 
Equator by more than 2 Part likewiſe; which will 
by no means agree with what we have deduced in 
Art. XXIII. 
As to what concerns the Meaſure of Gravity in 
Lapland, as being not ſo liable to Error as the mea: 


turing 
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ſuring a Degree; the Earth may be not quite ſo flat as 
Sir Jaac's Spheroid requires. By the Table of the 
Length of the Pendulum, exhibited in the Treatide 
concerning the Figure of the Earth, publiſh'd this Year 
by Mr. de Maupertuis, and by Art. XXIL of the pre- 
ſent Diſcourſe, the Earth may be- more elevated at the 
Equator than at the Pole by the 53; Part, or there- 
abouts. After the true Quantity * the Earth's flat. 
neſs ſhall be fully ſettled, if it ſhould be found to have 
this Figure, I ſhould be apt to think it is a little more 
denſe at the Centre than towards the Superficies. 
But if on the contrary we ſhould be well aſcertain d, 
that the Earth is raiſed higher at the Equator than at 
the Pole, by above the +47 Part; and if, for any ſuf- 
ficient Reaſon, we may ſomething ſhorten the Len gth 
of the Pendulum that beats Seconds in the 1. 3 
there would be ſome grounds to allow, that the Earth 
is not ſo denſe at the central Regions as at thoſe near 
the Surface. But if it ſhall happen, that we can nei- 
ther diminiſh the Length of the Pendulum, nor the 
Exceſs of the equatorial Diameter above the Axe; 1 


may be of ſome Uſe to have thus diſcuſs d it, becauſe 
poſſibly no one would have imagined what might 

have been the Reſult of ir. It appears that even Sir 
 J/azc Newton was of Opinion, that it was neceſſary 
the Earth ſhould be more denſe towards the Centre, 
in order to be fo much the flatter at the Poles : And 
that it follow'd from this greater Flatneſs, that Gravity 
increaſed lo much the more from the Equator towards 
the Pole. 


II. New 


muſt then give up my Hypotheſis. Vet I ſhall think it 
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nicated by 7 . Deſaguliers, F. R. S. 


Cold. 


Salts. 


It has been thought for a long 


time, that Solt- 


petre was moſt fit to increaſe the Cold of Ice; but 


Experiments have ſhewn, that few Salts increaſe Cold! 
ſo little as that Salt. Mix one Part of fine Salt. petre 
with two Parts of beaten Ice, and Monſ. Reaumur s 


Thermometer will deſcend in it but 3˙2 Degrees be- 


low the freezing Point. 

What had caus d this Miſtake, is, that people gene- 
rally made uſe of Salt. petre of the firſt or ſecond Melt. 
ing, as being the cheapeſt ;. but that Salt petre not be- 
ing purified, contains a great deal of Sea Salt; and it 
was in Proportion to the Quantity of the Sea- Sali that 
the Effect was the greater. 

From this laſt Obſervation, one may deduce an ad- 
vantageous Method for trying Cunpowaer 5: for as of 
the three Ingredients of which it is made up, Salt- 
petre is the only one that can increaſe the Cold of. 
Ice; if one Part of Gunpowder, or a little more, be 
mix'd with two Parts of Ice, and it increaſes its Cold 
more than 37 Degrees, it is a Sign that the Sait petre 
contain'd in it is not well purified; and the beſt Pow- 


I. N ew —— upon Ice; taken from 
Abbe Nolet, F. R. S. at Paris, and commu- 


CE that begins to-melt, and Water that begins. 
to freeze, * always the ſame Degree of 


2. That Cola may be increas'd by a Mixture of 
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: der will be that which does leaſt increaſe the wand of 
Ice. 


4 Sea-Salt, that is the Bay Salt, which is com- 

manly us d at Table in Foun, and that which is im- 

mediately taken from the Mines, call'd Sal gemme, 
give the greateſt Degree of Cold, for the molt part; 
for Pot-ajh gives ſometimes a little more, but gene- 
rally leſs. Sea Salt mix d with Ice in the aboveſaid 
Proportion, gives 15 Degrees of Cold on Mony. Reau- 
war's Thermometer, and Sal gem. 17. 


Aſbes of green Wood z Degrees. 
4 8 Cd -- » oY” 
— - of Vitriol 2 
77 10 
Common Pot-aſb as; -- 
French call'd Soude 5 ; 
ordinaire) © —— 
10. Pot. aſb made of V1 reck? Ix - 
ry or Jea-weed "| 3 


This laſt Pot-aſb may be ſubſtituted inſtead of Sea- 
$ alt, for making Ice Creams, in Places where Salt 
is dear, as in France, where it is ſold for 10 Sols a 
Pound. 


of Becauſe in France this Pot. ah is ſold only for 
2 Sols a Pound. 
* Becauſe, not freezing ſo faſt, it does not ſpoil 
the Creams by reducing them to Iicles. 
34ly, Becauſe Ice-Creams made this way, will keep 
34 in a Condition fit to ſerve at Table. 
1757 8 4 — 
C 
13. Halt of Glaſs . . — 


14 Sal 


EC. 
1 Sal Ammoniac . . . . 124 Degrees. 
r © 
16 Sal Glauber . . 2 
. The Cold of Ice may till be conſiderably in- 
creas d by a Mixture of Spirit of Wine ; about a 


Drinking glafs full of Spirit of Wine to a Pound of 
| beaten Ice. 


18. The Cold of Tce will not increaſe, unleſs the 


Ice melts. 


EXPERIMENTS. 


Put into one Veſſel four Ounces of Ice beaten very 
ſmall, and into another Veſſel two Ounces of Sea- 


Salt; ſet the two Veſlels in a Mixture of Ice and Salt, 


which is to be renew d ftill, till by means of the Ther- 
mometer you find, that the Salt and the Ice of the 


two firſt Veſſels haye acquir'd each of them 10 or 12 


Degrees of Cold; then mix your Salt with your Ice, 
and this Mixture will not increaſe the Degree "of Cold 


that the Ingredients had acquir d, becauſe the Mixture 
does not melt. 


But if inſtead of Salt) you mix'd with your Ice 


Spirit of Nitre cool'd to P ſame Degree as the Ice, 
as this laſt is liquid, it will melt the Ice, and confi- 
derably increaſe its Cold. 


I9. Salt mix'd with Water, increaſes its Cold. 


20. Of all Salts, Sal Ammoniac gives the orcateſt ; 


Degree of Cold; ſo that if that Salt has been cool'd 
in Ice, and then one Part of it be thrown into two 
Parts of Water cool'd to the ſame Degree in Tce, that 
Water will become colder than Ice, and will freeze 
other Water thrown into it in a ſmall Quantity. 
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This laſt Obſervation may be applied to the cooling 
of Liquors where no Jce is to be had; for there js 
hardly any Place, but what has Wells: Now the Wa- 
ter of a Well moderately deep, wants about eight or 
10 Degrees of the Cold of Ice; and Sal Ammoniac 
being cool d beforehand in the Well, will, by mixing 
with ſome of the Water of that Well, come very 
near to the Cold of Ice. OR i.. 


III. An Obſervation of the Magnetic Needle 
being ſo affected by great Cold, that it 
would not traverſe; by Capt. Chriſto- 

_ - her Middlnon, A AS. 


Na Letter which was publiſh'd ſome Years ago in 
the Philoſophical Tranſactions, (N“ 418.) I made 
Mention of a ſtrange Phenomenon relating to the 
Sea-Compals, which I had frequently obſerved, when 
we were among the Ice in Hudſor's-Bay; to wit, 
that the magnetic Virtue of the Needle was ſo far 
loſt or deſtroyed, that it would not traverſe as uſual, 
even when the Ship was in a conſiderable Motion: 
And in my Voyage thither laſt Year, I obſerved our 
Compaſs would not move at all, any longer than the 
Quarter-Maſter kept touching it. We had then much 
Snow on the Land, and many Iſles of Ice around us, 
and the Sea not very ſmooth : I order'd one of the 
| Compaſſes to be brought into the Cabin, but did not 
find it any better, till it had ſtood near the Fire about 
a Quarter of an Hour, and then it began to traverſe 
very well; I then order'd it to be placed in the = 
| | nacle, 
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nacle, and another to be brought into the Cabin, 
changing them alternately thus every Half Hour, and 
Fromm. by this Means I could make them traverſe 
as well as in any other Part of the World: I was 
obliged to continue this Practice, till we got near 100 
Leagues from the Coaſt ; but afterwards I had no Oc- 
cafion for that Trouble. What ſhould be the Cauſe 
of this wonderful Phenomenon, I am not able to con- 
jecture, being certain the Compaſſes, as to their me- 
chanical Structure, were very perfect, and anſwer d 
very well both before and after, during the whole 
Voyage; there is never any Oil uſed to make them 
move eaſily, for in that Caſe it might often congeal, 
and ſtop the Motion of the Chard: But whether the 
Cold of the Climate hath a Power to deprive the 
Needle of its Virtue for a Time, or that the Friction 
is increas d thereby to ſuch a Degree, as it cannot be 
overcome by the Magnetiſm, I am not able to ſay; but 
the Fact is certain and — 20. 17 38. 


IV. ee of a Sas from Dr. Fra 
Cantwell of Montpelier, ro Dr. Thomas 


Stack, dated June 23. 1732. concerning. 
an uncommon Palſe y „ the Eye-lids. 


UNE 7. 1732. Monſ. Guilliminet, Counſellor of 
the Court of Aides, went hence to Ballerac, 
4 I had been call d to attend a Patient) with 
a Nun his Daughter, about 30 Years of Age. This 
Lady was troubled with as ſingular a Diſeaſe as I have 
heard of. *Twas an intermitting periodical Palſey of 


Rr 2 the 


fins | 


the Eyc-lids, which began every Evening chow fix 
o'Clock, with a Defluxion from the great Canthus, of 
a whitiſh Matter of ſome Conſiſtence; ſo that ſhe 
remain'd blind till next Morning, and then recover'd 
the Uſe of her Eyc-lids, as before. This Diſorder 
held her ſince February laſt; from which Time all 
Remedies order'd her 4 her Phyſician proving inecf- 
fectual, ſhe was ſent to Balleruc for the Benefit of the 
Waters. As we lodged in the ſame Houſe, I had a 

fair Opportunity of obſerving the Effects the Waters 
had on her. She was pump d on the back Part of her 
Head and Neck Seven times, without receiving any 
ſenſible Benefit: The Ninth time her Diſorder ſeiz d 
her an Hour later than uſual, and the Defluxion was 
Teſs and thinner. The next Evening it retarded. two 
Hours, and the following Night ſhe had as much Com- 
mand of her Eye-lids as ever. She took the Douche 
(for ſo we call that way of pumping) the next Morn- 
ing and Evening, and was intirely cured. I fat with 
her an Hour that Evening, carefully obſery'd her Eyc- 
lids by Candle-light, and ask d her ſeveral Queſtions 
on her Diſorder. She open'd her Eyes as well as I 
did mine, and ſet out the next Day for . a 
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V. An Account of the Man whoſe Arm with 
the Shoulder-blade was torn off by a Mi, 


tbe 15th of Auguſt 1737. by Mr. John 
Belcher, F. R. S. Surgeon to Guy s Heſpital. 


Ane Wood, about 26 Years of Age, Servant to 
Mr. Felton, b eing at Work in one of the Mills 
near the Je of Dogs, over-againſt Deptford, and 
going to fetch a Sack of Corn from the further Part 
of the Mill, in order to convey it up into the Hopper, 
careleſſy took with him a Rope, at the End of which 
was a Slip-knot, which he had put round his Wriſt; 
and paſſing by one of the large Wheels, the Cogs of 
it caught hold of the Rope, and he not being able to 
_ difengage his Hand inſtantly, was drawn towards the 
Wheel, and raiſed off the Grouwhd, till his Body being 
check d by the Beam which ſupports the Axis of the 
Wheel, his Arm with the Shoulder-blade was ſcpa- 
rated from = 
At the Time the Accident heppen' d, he ſays he was. 
not ſenſible of any Pain, but only felt a tingling about 
the Wound, and being a good deal ſurpriz'd, did not 
know that his Arm was torn off, till he ſaw it in the 
Wheel: When he was a little recover'd, he came 
down a narrow Ladder to the firſt Floor of the Mill, 
where his Brother was, who ſeeing his Condition, ran 
down Stairs immediately out of the Mill to a Houſe 
adjacent to the next Mill, which is about a Hundred 
Yards diſtant from the Place where the Accident hap- 
pen'd, and alarm'd the Inhabitants with what had hap- 0 
pen'd to his Brother; but before they could get out of 
| . the 
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the Houſe to his Aſſiſtance, the poor Man had walk 4 
by himſelf to within about ten Yards of the Houſe, 
where, being quite ſpent by the great, Effuſion of 
Blood, he fainted away, and lay on the Ground; they 
immediately took him up, and carried him into the 
Houſe, and firew'd a large Quantity of Loaf Sugar 
powder'd into the Wound, in order to choak the 
Blood, till they could have the Aſſiſtance of a Sur- 
geon, whom they ſent inſtantly for to Limehouſe; 
but the Meſſenger being very much frighted, could 
not give the Surgeon a clear Idea of the Accident, fo 
that hen he came to ſee the Condition the Man was 
in, he had no Dreſſings with him for an Accident of that 
Kind; but had brought with him an Apparatus for a 
broken Arm, which he underſtood by what he could 
learn from the Meſſenger to be the Caſe; however, 
he ſent home for proper Dreſlings, and when he came 
to examine particularly into the Wound, in order to 
ſecure the large Blood-veſlels, there was not the leaſt 
Appearance of any, nor any Effuſion of Blood ; ſo 
having firſt brought the fleſhy Parts of the Wound as 
near together as he could by means of a Needle and 
Ligature, he dreſsd him up with a warm Digeſtive, 
and apply'd a proper Bandage: The next Morning he 
open'd the Wound again, in Company with two Sur- 
geons more; and not perceiving any Effuſion of Blood 
at that Time, he dreſs'd him as before, and ſent him 
in the Afternoon to St. Thomas's Hoſpital, where he 
was admitted a Patient under the Care of Mr. Ferne; 
from which Time he was conſtantly attended, in Ex- 
pectation of a Hemorrhage of Blood from the Sub- 
clavian Artery ; but there being no Appearance of 
freſn Bleeding, it was not thought proper to move 


the 
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the Dreſſings during the Space of four Days, when 
Mr. Ferne open d the Wound, at which Time like- 
wiſe there was not the leaſt Appearance of any Blood- 


veſſels; ſo he dreſs'd him up again, and in about two 


Months time the Cure was intirely completed. 


Upon examining the Arm within a Day or two 


after it was ſeparated from the Body, I found the Sca- 


pula fractured tranſverſly, as were likewiſe the Radius 
and Ulna in two laces : But whether theſe Bones 


were fracturd before the Arm was torn oft, the Man 
cannot poſſibly judge. 


The Muſcles inſerted into the Scapula were broke 


off near their Inſertions, but the Muſcles ariſing from 


the Scapula came away with it intire. 
The Latiſimu 


hummer i. 

The Integuments of the Scapula, and upper Part of 

the Arm, were left on the Body, as alſo the Clavicle. 

„ what is very ſurprizing is, that the Subclavian 
Artery, which could never be got at to be ſecured by 

Art, ſhould not bleed at all after the firſt Dreſſing; 


the Artery being ſeparated fo happily, that when the 
Coats of it were contracted, the fleſhy Parts preſs'd 


againſt the Mouth of it, and prevented any Effuſion of 
Blood. 


As this Caſe is very 8 and ſo remarkable, that 
no Hiſtory can furniſh us With any Inſtance ſimilar to 5 


it, in order to give a particular Account of it, beſides 
viſiting the Man frequently, from his firſt Admittance 
into the Hoſpital, and getting from him what Infor- 


mation he was capable of giving me, I went myſelf 


s Dorfi and Pectoralis, were Ske- 
wiſe broke off near their Inſertions into og Os 
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pen'd, and inquir'd into every particular Circum- 
ſtance relating to the Fact, of Mr. Felton, with whom 
the Man work'd, the Woman of the Houſe where the 
Man was carried into, and the Surgeon that dreſs'd 
him, who all certified to me what is above related; 
and for the farther Satisfaction of the SOCIETY, I 
have brought the Man himſelf, and likewiſe the Arm, 
juſt as twas torn from his Body, which has been 8 
in Spirits ever ſince the Accident happen d. 

Nov. * 


* 
- q 4 5 p 
WD — oy a ; 


es, 


VI. a ** 1 the Wound, which the 
late Lord Carpenter received at Brihuega; 
whereby a Bullet remained near his Cullet 
for a Year wanting a few Days; commu- 
nicated to the Royal Society by bis Son the 


Right Honourable George Lord Carpenter, 5 
„ 


ORD Carpenter was wounded at the Defence 
of the Breach of Brihucga in Spain, in the 
Mouth by a ſmall Spaniſb Musket-ball, which having 
taken away Part of his upper Lip, beat out all his 
Teeth (except two) on one Side, broke and ſplinter' d 
part of his upper Jaw-bone, went through his Tongue, 
and lodged itſelf near his Gullet, where it remained 
fifty-one Weeks and three Days before it was ex- 
tracted, the Chirurgeons thinking. it had been ſpit out 
with ſome of his Teeth ſoon after his being wounded, 
The Ledge which was made upon the Bullet by the 
two 


and endeavouring to extract it, he took hold of the 


1601 


two Fore Teeth, lying almoſt by the Gullet, and con 
tinually grating upon it, occaſion'd an intolerable 
Pain, and preventing him from ſwallowing any thing 
but Liquids, it brought him ſo low, that his Life being 
deſpair'd of, to make a final Trial, his Tongue was 
drawn out as far as-it could be, and one of the Chi- 
rurgeons feeling the Ball with his Probe, which he 


then took to be a Piece of a Tooth, (ſeveral Pieces of 


Teeth having been beat into his Tongue by the Bullet) 


Ledge with his Forceps, and pulled the Ball out, after 
which he recovyer'd in a few Weeks. 


The Marks of the Fore Teeth are to be ſcen on the 
Bullet, and where | it flatted upon the Jaw- bone. 


N. B. A very —— 


and after 29 Years the Bullet Was Cut Out near the — 
42 


vil. 07 an Ohe do f the Biliary Ducts, 


and an Impoſtumation of the Gall-Bladder, 


diſcharging upwards of 18 Quarts of bi- 


apparent Defett in the Animal Functions. 
By Claudius Amyand, Eſq; Serjeant Sur- 
Fc to His Majeſty, and F. R. . 


R. La Grange, aged about 50, of a allow bi- 
lious Complexion, died of an Abſceſs in the 


Phy- 


Narrative of a Gun - ſhot 5 
Wound, is to be ſeen in Ne 320. of theſe TranſaFions : It 
zs theCaſe of one Dr. Feilding, who was ſhot in near the Eye, 


lious Matter in 25 Days, without any 


Veſica Fells, the 29th of Ti 1733. Dr. Vatas, his 
=” | 


: p 
: . . +a 
3 — —_ th — 2 my pow, "ko * 3 * CS” 
* * - 2 > — b 7 a 1 F - s 8 r 

= —— d 49-0 . FO of 1 —_— LAs Y . hs * th * — 4 F w = 
. I ERS * 2 TE” * Ms of - j 3 y 
* 22 * * 9 n y 2 * 7 - l - l 2 4 F _ \ 

It — * : * 2 1 4 a” N p 

AY wo: 4 __ FE) 

1 ks 
* a? 
= \ it - 0 
* 8 BY * D *. * + - l | \ 
- o 


as 3 1 1 . * * 

4 28 

D «<Q 
My, Ts 


7 a 
- 2 ? 
b od *. , 
þ 
* 
N 1 
. * ' 5 
% 3 * 
* & 
7 ' 
= " ==” 
1 * 
M + 


| / ; * 7 310 4 | 3 
pen'd, and inquir'd into every particular Circum- 
ſtance relating to the Fact, of Mr. Felton, with whom 
the Man work'd, the Woman of the Houſe where the 
Man was carried into, and the Surgeon that dreſs'd 
him, who all certified to me what is above related; 
and for the farther Satisfaction of the SOCIETY, 
have brought the Man himſelf, and likewiſe the Arm, 
juſt as 'twas torn from his Body, which has been kept 
in Spirits ever fince the Accident —— d. 
Nov. 17. 2737 
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VI. An 1 of the Wound, ws the 
late Lord Carpenter received at Brihuega; 
whereby a Bullet remained near his Cullet 
for a Year wanting a few Days; commu- 
nicated to the Royal Society by bis Son the 


Right Honourable George Lord Carpenter, 
F. R. S. &c. 


0 RD Carpenter was wounded at the Defence 
of the Breach of Bribuega in Spain, in the 
Mouth by a ſmall Span; Musket-ball, which having 
taken away Part of his upper Lip, beat out all his 
Teeth (except two) on one Side, broke and ſplinter d 
part of his upper Jaw-bone, went through his Tongue, 
and lodged itſelf near his Gullet, where it remained 
| fifty one Weeks and three Days before it was ex- 
tracted, the Chirurgeons thinking. it had been ſpit out 
with ſome of his Teeth ſoon after his being wounded, 
The Ledge which was made upon the Bullet by the 
| two 


1 ; 


70 1 


two Fore Teeth, lying almoſt by the Gullet, and con- 
tinually grating upon it, occaſion'd an intolerable 
Pain, and preventing him from ſwallowing any 
but Liquids, it brought him fo low, that his Life being 
deſpair'd of, to make a final Trial, his Tongue was 
drawn out as far as it could be, and one of the Chi- 

rurgeons feeling the Ball with his Probe, which he 
then took to be a Piece of a Tooth, (ſeveral Pieces of 
Teeth having been beat into his Tongue by the Bullet) 
and endeavouring to extract it, he took hold of the 


— 


Ledge with his Forceps, and pulled the Ball out, after 
which he recoyer'd in a few Weeks. 


The Marks of the Fore Teeth are to be ſcen on the 
Bullet, and where i it flatted upon the Jaw- one. 3 


—— 


VN. B. A very 
Wound, is to be ſeen in Ne 320. of theſe Tranſactiouns: It 
is the Caſe of one Dr. Feilding, who was ſhot in near the Eye, 
and after 29 Years the Baller was Cut Out near the — 
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: vn. D an —— of 4s Biliary Dus, 


diſcharging upwards of 18 Quarts of bi- 
lious Matter in 25 Days, without any 


apparent Deſect in the A «Bc Functions. 
By Claudius Amyand, Eſq; Serjeant Sur - 
. to His Ma ajeſty, and F. R. S. 


R. La Grange, aged about 50, of a ſallow bi- 
lious Complexion, died of an Abſceſs in the 


5 22 Fells, the 29th of May 1733. Dr. Vatas, his 
SC _ Ohy- 


Narrative of a Gun-ſhot 


and an Impoſtumation of the Gall-Bladder, 
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Or „ reports, That about 14 Nenn . 
— >a this Gentleman was afflicted with a Tertian 
Ague, which was cured by the Bark, and from that 
Time had complain d of a Senſe of Weight, and ſome 
Uncaſlinck and Hardneſs in the Region of the Liver 
and Borbarygmi, which were relicy'd by frequent Pur- 
gations; notwithſtanding which, he had enjoy'd all the 
Appearances of Health, till about four Months before 
his Death, when ſome Symp toms of the Janndice firſt 
began to appear on him, which had greatly increas d 
five or ſix Weeks before he died, when he began to 
complain of ſhooting Pains on the Right Hypochon- 
der, which was ſoon follow'd with a hard inflamma- 
tory Tumour there, tending: to Suppuration. The 
4th of May, I met Dr. Vatac, and Mr. Eiquel, -his 
Surgeon, in order to open a tage Abſceſs pointing 
below the Cartilages of the ſecond and third ſpurious 
Ribs on the Right Side. "Twas determin'd to open it 
immediately with + Lancet, whereupon a Pint of a 
purulent fetid Matter was diſcharg d. The Aperture 
being. large, and. the Dreſſings eaſy, by the next Pay 
we found, that a very large Quantity of Sanies, and 
tome Pas left in the Bag, had found a Vent; and this 
| was ſo great, that twas thaught proper to renew. the 
Dreſlings twice a Day. This had the deſired Effect ſo 
far, chat from rhis Time the Matter daily decreas d till 
the 12th of May, when we were inform id, that during 
che Night the Wound had diſcharg d near two Quarts 
of _ of. a ſaffron Colour; intermix'd with large 


Flakes and thick Lumps of a coagulated, Lymph or 
Felly, tinged of a deep Yellow; and what ſurprizd us 


no leſs, was, that upon Dreſſing. we made way for the 
dition of about a part: more, of the ſame, as. we 


inlarg d 
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inlarg'd the Orifite of the butſted Bag, to — 
coming out of the latge Flakes and Lumps of Jelly ob 
turating at times this Orifice. 
Diſcharge was exceeding great, and at Night was 


emptied about a Pint more of the fame Matter. From 


this Time a ſhort and thick Canula was left in the 


Opening of the burſted Bag, this canfing a more eaſy 
and conſtant Diſcharge, and a vulnerary Injection, 
ftrongly ſaturated with 
Effect to diminiſh it very conſiderably; but yet it con- 
tinued ſo very great, that we had juſt Reaſon to appre- 
hend our Patient would foon fink under ſo great a Flux 


and his Reſt fail'd him; but the Diſcharge daily leſſen- 


ing, and his Appetite and Reſt returning in Propor- 
tion, he recover d 


were wearing of, the Urine was return d to its natural 


every Day, till about eight Days before his Death, when 
his Body becomi 

_ ceflary to diſc 

Purges. Whilſt I attended him, his Belly was 

always free from Fulneſs or Tenſion, being 


loft 
and lank, and he leis troubled with Wind, than he had 


been for many Lears before. IWO Days before he 
died, he. went to air himſelf in another Room, and 

caught Cold: This is preſum d to have occafion'd a Fe- 
— follow 'd with a Lethargy, 
till the 29th of May, 


When he died. 


and ſeveral more, attended the Diſſection, when twas 
obſcrv' d, that our Patient was not nearly ſo exte- 


: 2 nuated 


During © this Day the 


Spirit of Wine, had the] good 


of this bilious Matter, and the rather that his Stomach 
enough to be able to 
walk. All this whilc the ; axlivawrr Po of the Jaundice 
Colour, and the Patient had regularly a natural Stool 


ng coſſive, the Phyſician found it ne- 
harge the Feces, by Clyſters and lenient 


in which he continued 


Dr. Jtuert and "De. Vatar, Mr. Fiquel, myſelf, 
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nuated as might have been expected, after ſo great 2 
Diſcharge of Bile and Lymph during 25 Days; for 
much Fat was yet obſervd under the Skin and elſe- 
where, and his Fleſh not much ſunk from the natural 
State, but the Blood - Veſſels were found extremely 
empty. The Abdomen being open d, the Caul or 
Omentum was ſhrivel'd up, and adhered to a great Bag 
or Cyſtis, affixed to the Inſide of the great Lobe of the 
Liver, and ſtretching from thence along the Right © 
Flank, over one half of the Kidney on that Side. The 
Left Lobe of the Liver was remov'd from the Left Side 
to the Right, not reaching farther than the Right Edge 
of the Cartilago Enfiformis, and the Pylorus: The 
Ligamentum latum Suſpenſerium hepatis, was drawn 
backwards into the Right Hypochonder. The Liver 
was of a natural Colour, but very ſmall, and more 
decay d and waſted in Proportion than the other Vi 
Cera, but as free as they from any preternatural Ad- 
heſion, Obſtruction, or Induration, and the Bag or 
fis ariſing from it, ſtrongly adhering by its Outſide 
only, to the Peritontum, down to the Right Kidney. 
Upon paſſing my Finger through the Wound in the 
Integuments, it enter d firſt into a Cavity made between 
the Peritoneum and the Outſide of the Cyſtis, in which 
the Matter of the Abſceſs had been lodged, and then 
through a Hole in the Cyſtis, or grand Bag, through 
which the great Collection of Bile in this Saccus had 
afterwards made its way ; and twas obſerv d, that the 
ſtrong Coalition of this Bag to the Peritoneum round 
that Part where the Pus had been collected, had ſhut 
up all Communication with the Cavity of the Belly, 
"I 2 thereby prevented any Extravaſation into the Al. 


Now 
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| Now the Bag or Cyſtis being ſeparated from the P#- 
ritoneum, and this and the Liver ſpread ona Board, 'twas 
obſery'd that the Matter had been collected in the Gall- 
Bladder, without affecting the Liver itſelf. The Veſca 
Fellis was become a very large Bladder; and extended 
fo as then to appear capable of containing three Pints, 


or more; twas nearly as broad as long: It aroſe very 


broad from the inner Surface of the Right Lobe of the 
Liver, which it occupied about 10 Inches in Circam- 


ference, or more: Its Bulk had remov'd the Stomach 
and Pylorus from their natural Situations, and preſfs'd 
them ar under the Left Hypochonder, and that Part 
of the Colon placed naturally on the Right Kidney, 
forwards upon the Spine: Its Surfaces were rugged 
and unequal, as that of a Potato, and its Coats thick: 
and — forming ſeveral Tumours, Elongations or 


Matter, intermix d with hard white Stones. This cre- 
taceous Bag was made in the Duplicature of the Veſica 


Fellis, but had no Communication with nor Opening 


into it, which ſeveral other Tumours appearing of the 
ſame Kind, had; whence twas preſum d that ſome 
very ſmall Pieces of Creta, found in the great Bag, 
might have dropt from them into it, but tis more 
likely we had dropt them there, becauſe nothing like- 
— had been diſcharg d through the Wound. The 


out ward Opening in this Bag awer d in the Cavity 


this latter was form d between it and the Peritoneum. 
In the Bag were found about two Ounces of the ſame 
bilious Matter which had all along been diſcharg d; 
which being 2 muſt be equal to, if not exceed, 

4 the 


Expanſions, of different Sizes and Figures; one of 
which, as large as a Hens Egg, was full of a cretaceous 


of the Abſceſs, wherein Inciſion had been made, $4 
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the Quantity of x8 or 20 Quarts, during tlie wears 
the Patient lived, from and after the n of the 
Tumour. 0 
It has been e 4. that me Liber was in a natural 
Ste, and chat the Matter col locted in the Vſica Fells; 
| had not in the leaſt wounded or affeted the Liver itlelf; 
ſo that the great Quantity of Bile and Lymph daily dif. 
charg d through 


x the Inciſion, muſt have proceeded from 
the internal Surface of the diftended Gall-Bladder. 
This put us upon inquiring for the Radices Cyſticæ and 
Hepati. cyſtir Ducts; I mean for thoſe very Dudts which 
Gio anni Caldefe has fo carefully traced in ſeveral 
Animals, and delineated in his Ob/ervatione Anato- 
mice al illuſtriſſimo Sig. Franciſco Redi 1687. and 
which #2rheyen has ditcover'd in the Bulleck Kind, 
but could not trace in Man; Theſe Ducts, I ſay, 
whereby ſo great a Quantity of Gall had been oo 
ſited in he Vefica fellis, for as much that the Cyſtick 
Duct was obturated, whereby ſome Anatomiſts have 
Ducts ; and Difſection, we traced a Trunk like 
unto that; which Biuluo and inſſom obſerved in Man; 
and reſembliag that form'd by ſeveral Branches in the 
Liver, and diſcharging itſeif into the Væſca. We 
would gladly have traced this further, but the Time 
Allow d for Diſſoction did not permit us to Forge this 
Inq o 
The Dacrar Communis Choledochus | was Found 
empty, and opening, as uſual, into the Cavity of the 
Daodenum; but the Cyſtick Dutt was ſo compreſo d 
by the Bag, that nothing could paſs through it. The 
Splcen, Pancreas, and all the other Yi/tera, were in a 
natural State,  Gaving wad hath been already W 
| t 
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katfbine ofthem bad e and abered their aura 
Situations. 

Upon the bade it appears, 51. 1 I at the animal 
Functions have been in — vitheP ſome of tlie 
H#ifcera having been diſplaced z. and notwi 5 


that for 25 Days, the Diſcharge of the Bile thro 


ugh. 
the Wound had been ſo great, that little was left to 


paſs irito the Duodenum, nevertheleſs he digeſted his 
Food well. The Stools continued regular, fl within. 
a few Days before Death, and even 10 the laſt: * 
Feces all along retain d their naturab Colour. 
It may be obferv d, that the Faundice in our Paient 
was not occaſion d by the Obſtruction of the Cyſtick 
Duct, though that is apprehended as a common Caufe 
of this Malady ; for this Obſtruction muſt have been 
of many: Years ſtanding, and our Patients Jaundice 
was of a very late Date. Nor was his Fauindice owing; 
to any Retention of the Bile in the Porut Bifrarins; 
from the Tumour: continually preſſing that Du, and 
thereby obſtructing the free Discharge ef the Bile from 
the Glands of the Liver into the Duodenum and Gall- 
Bladder x nor even to the ſtrong Compreſſion and. total 
Obſtruction of ſome, yea almoſt all the Biliary Ducts, 
7 The Porii Biliarii, the Ductus Hepaticus, the 
Hepati- cyſtici, and the Ductus exſticus, and Commu- 
nis Choledochus, the principal of which. ate ſcated in 
the Concavity of the great Lobe of the. Liver, under 
the Preſſure of this 8 and hard Tumour, and under 
its Increaſe for near 14 Vears together, Obſtructions 
and Compreſlions generally accounted: as primary and 
idiopathick Cauſes of the Jaundice, becauſe no Diſtem- 
per like the Jaundice had appear d in our Patient till 
within a few Months before his Death,. and no true 


- Jaundice 


[324 3 | 
Jaundice till within a few Weeks, and only then 28 
the Abſeeſs form d in the Neighbourhood of the Liver 


nad brought an Inflammation there; but as all the 
Symptoms of his Jaundice began to wear off, ſoon 
after the Pas had got a Vent, viz. as the Inflammation 
_of the Liver brought on occaſionally by a Suppuration 
in the Neighbourhood wore off, and ſame Days be- 
fore the burſting of the Veſica Fellis, i it does not appear 
unlikely, this Inflammation of the Liver was the Pa- 
thognomonick Cauſe of the Jaundice here; which In- 
flammation of the Liver, as it was accidental, fo the 
Jaundice occaſion d thereby was actually remov'd ſoon 
after a Vent was made for the purulent Matter which | 


had occaſion d this Inflammation. 


The Draughts hereunto: annex 4 were done by Me. 5 


mory, we not * ne! to take the Liver out 
of the Body. 


Explanation of the A; igures in ; TAB. U. 


fi ri E 

A. The external Surface of the Right Lobe of the 

. 

B. B. Parts of the ſame. 

C. C. The Ligament which ſuſpends the Liver to 
the Diaphragm. 

D. D. The Ligament which ſuſpends | it to the Car- 
tilago Enfiformis. 
E. Part of the Veſica fellis below the Liver in its 
Fore Part, emptied of its Contents, ariſing from 
the Concavity of the Right Lobe, 10 to 12 Inches 
in Circurnfercnce. 
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F. F. F. F. Its Adhcſions to the Peritoneum. 
G. An Opening into the External Bag or Abſeeſs, 


or Incilion into it. 1 


O. O. O. O. The Angles of the Cy/tis open d, ſhew- 
ing in its back Parts an * mae d into 


it at . 
| FE G. - i A 
AA. A. The concave Side of the Liver. | 
B. The Vena umbilicalis. 


C. The Veſica biliaria emptied, which when full 
cover d almoſt all the Inſide of the Right Lobe 


on its back Part. 
D. D. D. D. D. D. Several Elongations or Expan- 
_  fions of the Yefica. opening into the Gall-Blad- 


der. 
E. The cretaceous Bag in its Duplicature full of 


Chalk, intermix'd with hard white "On 
Stones. 


Le Grange, by Alexander Stuart, 4 
F. R. S. &c. 


pearances in the Body ope 
to, therein likewiſe fully narrated, I hope it may not 


be unacceptable to point out what appears to me to 


be the mechanical and neceflary Connexion between 
theſe apparent Cauſes and their Effects, in this uncom- 


mon Cale. 
DES 7 1. As 


H. H. H. H. H. Elongations and Inequalities i in it. 


vin. * * — on the „ Caſs 0j 2% | 


H E Symptoms during Life, recited by Mr. 


AF myand i in the foregoing Paper, and the Ap- 
n'd, which I was Witneſs 
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5 KE 526 J 
I. As to the original or prime Catiſe of all the Sym. 
ptoms, to wit, the Diſtention of the Gall-Bladder, now 
become a morbid Cyſtis of an enormous Extent. 
If we conſider the Size and Figure of the Liver, and 
Situation of the Gall-Bladder; With the Courſe or Di. 


rection of the Biliary Veſſels: from various Places of 


the Liver, towards that narrow Space where the Por; 
biliarii open into the Cyſtis, it will appear, that in al- 
moſt every Poſition of the Body, ar leaſt in an erect, 
ſupine and lateral Poſition, ſome of theſe biliary Ducts 
terminating in the Gall-Bladder, ate perpendicular or 
neatly perpendicular to the Horizon and to the Cyftzs : 
Therefore, as far as Gravity takes Place in the ima 
Occonomy, the Bile deſcending by theſe Ducts, will 
preſs upon the Contents of the fall C yſtis and its Sides, 
as a Cylinder of that Fluid, of the Length of the Se- 
cretory Dudts or Pipes, and of the Diameter of the 
G 
Beſides this, the Extremity of every one of theſe 
ſmall Ducts, conveys its Fluid into the full Cy/tzs, as 

a Wedge ated u upon by the repeated Strokes, Impulſes, 
or Preſſure of the circulating Blood. of the Vena Porta, 
where it ſupplies the Gland at the Origine of each ſe- 
cretory Duct. _ 

Therefore, by the known Laws of Hydroſta- 
ticks and Mechanicks, it is apparent, that the Force 
of this Secretion of the Bile into the Gall-Bladder is 
very great, and the Quantity copious; ſufficient at leaſt 
to diſtend the Cyſtis to an enormous Pitch, where the 
Diſcharge by the Ductus cyſticus is not equal to the 
Secretion by the Por; biliairi and the Ductus hepatico- 


cyſticas. | ; "0 


| Theſe 


_—_ a 


7 


-Theſe: — mention d do ſufficiently account for 


Womb in Geſtation, of the Bladder in a morbid. or 
voluntary Retention of Urine ; alſo. of morbid Im- 
poſtems or Tumors, and of the Gall. Bladder in the 
Caſe before us. 


out a total or partial Obſtruction of the excretory Dutt, 
the Ductus eyſticus. 

Had this Obſtruction been at once total, as when a 
Calculus is thrown ſuddenly out of the Cyſtis into the 
Duct, and ſtops it totally, We muſt have had the Jaun- 
dice immediately, or very ſoon after: For, notwith- 


. ſtanding the ſtrong Powers above-mention' d, it would 
{ible for the Sides of the C Cyſtis to haye 


have been impo 
yielded — a ſudden Dilatation, no more than, the 

Womb in the firſt Week of Geſtation, can be dilated 
to the Pitch it is brought to in the N inth Month, with- 
out a Rupture: So that the Dilatation here muſt have 
been very ſlow and gradual, and therefore the Obſtruc- 
tion muſt have been at firſt, and probably for many 


diſtended, gradually yielded and gave way only for the 
Reception of the Exceſs of the Secretion beyond the 
Excxction, and fo prevented the Jaundice, or Regurgi- 
tation of the Bile into the Blood. 

This partial Obſtruction of the cyſtic Duct may 


ee have been occaſion'd. by one of thoſe ſmall 


loft incyſted Tumors, lodged between the Membranes 
of the Cyſtis felles, near the Origin of its excretory 


Duct, containing a foft white pultaceous Matter, with 


Calculus's or chalky Concretions in its Centre. If 
this was the Caſe, it is conceivable that while the Con- 
; 4 EZ = 


F the Diſtention of the Abdomen in an Aſciteg, of the 


But this Diſtention could never have happen' d, wich- | 


| Years, only partial; and the Gall- Bladder thus lowly 


* 
— — 
5 
—— 


1 
— = — 4 
* 2 
* * x pm 
2 > "I" Et ? 
=_ 2 * 5 
ot 
—— — RX = 
_ 


* 
: = 
- 2 7 — 4 
. — 5 — — — 5 — — —— I 2— _ - qo — * LY £ . * 
* = bs 5 - — „ * 1 — „ n — — * 1 Ho Gu os zr 6&4 — — — F - — * — - — — — — b 
4 — — — - - = — - — — - — — — _ + E' 2 F » - — — — — — — - — — 
— - = — 1 — — —— 6 2 - — - -- - — — — — 5 — 4 — —_ 
9 — 4 o > 
— 2 3 8 — * — 3 1 x. Ab — —- = - FR 1 3 ww 123 — „ = - - 1 N S 
— p 4 5 r " — — — - * * 2 — o — 8 = 
G — = = dps Son boa. a Hoa tt 2 - > + c++ arte —CY . — - \ = 
— . : J * 4 a Ps my — „ * ud = Af ds * . 4 Am — * * * „ „ os 7 = P e - B 2 + = 
* — — — FER A = \ ” SE. 4 * * - —— oi 4 Ho * - * * m 
. — —— — — — — 20 * * — _— þ . Sw — — 
- - .: — LI J ,. \ »- —- \ 4 
— — - _ 2 — — — — - _ — — — * — 4 — Py Pay 2 SDS 
5 — 3 1 4 I 1 — 
r — 2 n 2 22 - S © + = \ 
* 64 — Ww - —Q — : * — @ 


rents & this amal in 
of the Bile 
Matter of it grew thicker, and its Bulk i increas d, by 
preſſing gradually more and more upon the Duct, the 


 culus's, by their Preſſure, muſt at laſt make the Ob- 
ſtruction total. But as the 


Vicinity and Situation, with reſpect to theſe fmall 
5 ery dens pultaceous and cretaceous Tumours, cannot 


only as a probable Conjecture. 


Bladder to the Right fide, were without doubt to him 


Body, is always determin'd moſt ſtrongly to the Place 
of leaſt Reſiſtance : Therefore by the partial Obſtruc- 
tion of the 


Duct, to diſcharge itſelf by the Choledochus com- 


derate Uſes of the Animal Oeconomy; though not 


[ z28 {I 
cyſted Tumour was fluid'or ſoft, 
capable to obſtruct 2 the Current 


through the excretory D : But as the 


it might not be 


Obſtruction muſt increaſe ; and. the Formation of Cal. 


cyſtic Duct was at open. 
ing of the Body intirely coaleſced and obliterated, its 


be preciſely determin d; and therefore this is offer d 


The Bulk, Contents, and Adbttcrites of the Gall- | 


a very ſenſible, and to us aviſible Cauſe of his firſt Sym- 

ptom, the increaſing Weight he had felt in the Region : 

of the Liver, for 14, Years before his Death. 
The Current of moving Humours in the Animal 


cyſtic Duct, a greater Quantity of Bile 
than uſual will be forc d upon the biliary Dudts, lead- 
ing directly from the Liver into 8 great hepatic 


munis into the Duodenum, ſufficient for the mo- 


ſo perfectly ſufficient, but that the periſtaltic Motion 
in our Caſe felt the want of the cyſtic Bile, or at 
leaſt the Defect of it, ſo far as to become weak and 
imperfect, too weak to propel the Excrements, or 
keep the elaſtic Air within due Bounds; and therefore 
the Patient muſt be ſubject to flatulent Diſtentions, 
— 


v7 125 1 
and fome 
by ſupplying the want of a ſufficient natural Stimulus 
of the Gall, by the artificial Stimulus of P 
and Clyſters, to aſſiſt from time to time the Expulſion 
both of the Excrements and alſo. of the Flatus s, for 
the Eaſe of the Patient, as was practiſed in this Caſe. 


Months before his Death, and continued increaſing 


open d, when it 

ſoon after the Gall - Bladder burſt. 
It is eaſy to 
deſcending from the Pori biliarii, could make its 


be no Regurgitation of the Bile into the Blood, and 


Im began to form itſelf in the Neighbour- 


poſtem 


incroach d or preſs d upon the Cyſtis fellea, by the 
Force of a Multitude of Veſſels, pouring Pus into the 
Cavity of the Impoſtem, urged on by the Circulation 
of the Blood, which is more forcible in theſe Veſſels 
than in thoſe of the Liver: And therefore this puru- 
lent Tumour increaſing, will very forcibly incroach. 
on. the Mis. fellea in Contact with it, and not only 


hinder its farther Diſtention, but even. force the Gall 


of the Vena cava into the Blood, and ſo produce the 
Jaundice ;. without raiſing an Inflammation or Ob- 
ſtruction in the Liver itſelf, whoſe Veſſels and Paſſages: 
remain open, though the Bile take a retrograde Courſe 
in its biliary ſecretory Ducts. 


But 


Daxice of Coſtiveneſs, only to be reliey 4 


urgatives 


As to the Jaundice which began to ſhew itſelf four 


till the external purulent. Tumour in his Side was 
began to decline, and quite diſappear d 


- conceive, that ſo long as the Gall, 
Way into. the Cyſtis fellea, and dilate it, there could 
therefore no Jaundice : But fo ſoon as the purulent 
hood and Contact of the diſtended Gall-Bladder, it 


it contains to regurgitate, or return again by the Pori 
biliarii upwards, and from thence. by the Capillaries- 
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But fo ſoon as this acceffory preſſute is taken off 
from the Cyſtis fellea, by opening and emptying the 
purulent Tumonror- em in its Neighbourhood, 
' adjoining and adhering to it, the Bile begins again to 
flow freely into the Cy/fzs fellea, and to dilate it as 
before ; therefore the Regurgitation of the Bile into 
the Blood ceaſeth, and the Jaundice begins to decline. 
Then ſo ſoon as the Rupture or Burſting of the Gall- 
Bladder happened, and it began to be emptied, all 
Degrees of Reſiſtance being now totally taken off from 
the Por biliarii, they ſpew out their Contents fo 
copiouſly, that the Hepatic Ducts are gradually fruſ- 
trated by ſuch a ſtrong Revulſion; the Bile begins to 
flow all to the wounded and almoſt emptied Cyftis 
-biliaria, and either very little or none to be carried 
by the Ductus hepaticus to the Choledochns com. 
munis, whoſe Diameter and Paſſage into the Daode. 
num we found larger than uſual, but empty. In this 
State, which was the laſt Stage of his Diſtemper, the 
periſtaltic Motion begins to fail, the Expulſion of the 
Excrements to be very tardy, or not at all to ſucceed 
without the Aſſiſtance of purging Medicines or Cly- 
ſters, which alſo had but a very ſlender Effect; the 
Patient ceaſeth to be nouriſhed, tho he took a com- 
petent Quantity of Food, and dies in a a Week after this 
Coſtiveneſs began. 
Ihe Degree of PerfeCtion.of tne Natural! Vital and 
Animal Functions in this Perſon, during 14 Tears 
Indiſpoſition, was certainly owing to the Soundneſs of 
all the Viſcera, and an almoſt ſufficient Secretion and 
Excretion of Bile by the Ductus hepaticus into the 
Choledochus communis, whoſe Cavity and Paſſage into 
the Duodenum was large and open, which could not 
have 
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have been and have continued, without a continual 
and proportional Flux of; Bile through it: For it is 
well known, that ſo ſoon as the Fluids ceaſe to flow 
through their natural Ducts, their Sides ſoon collapſe, 
coaleſce, and at laſt totally ſhut up. Thus the Ura- 
ehus, and Canalis arterioſus Botalli in the Fœtus, 
ſhut up totally ſoon after the Birth; and Mr. Amy- 
aud and I have lately ſcen one of the Ureters totally 
coaleſced and ſhut up, for want of a Fluid from the 
Kidney, which had ſecreted no Urine for ſome time, 
having become a Cy/tzs, filłd with a thick white pulta- 
ceous Matter, nearly of a cretaceous Conſiſtence. 
Therefore as the Ductus eyſticus was found oblite- 
rated, and the Choledochus communis large and open, it 
is plain that no Bile had for ſome time flow d through 
the former, and that there was a conſtant Supply from: 
the Ductus hepaticus to the latter, for the Uſes of 
the animal Oeconomy ;- until the Wound or Rupture 
ol the Gall-Bladder, gradually abating its Current by 
that Channel, at laſt ſtopp'd it quite, and put an End 
to his Life in a few Days after. 
The moſt eſſential Points in this Caſe, bearing a 
Conformity with what I have formerly obſery'd in this 
SOCIETY, concerning the Uſe of the Bile in the animal 
Occonomy, may ſo far ſerve to confirm it. 


IX. The 


c 


. The 3 Times the immerſions 

and Emerſions of the four Satellites of 

Jupiter, for the Tear 1740. computed tg 

tze Meridian of the Royal Obſervatory 

at Greenwich, by James Hodgſon, F. R. 8. 

1 Maſter 77 the Royal Mathematical School 
in Chriſt's Hoſpital, London. In all 374. 


Ecxiesrs of the fir 1. Satellite ＋ „. 


. 1 M. 8. 2 H. N . 5. . * $ 8. 


0. H. M. S. 


AAL. 


— Ma v. | 


TOY 


 Emerſions. | 


[333 ] 


b. EH MD. H. M. 8 


28 14 28 22 
30 8 56 43 


Jul v. 


5 Immerſions, 


| 


12 3 25 24 


3 21 53 44 
5 16 22 


858 5 38 -49 


i. £47 10 


38 20 
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9 44 


6 54 
35 32 
4 22} 


32 53] 
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_ EcL1esrs of the firſt Satellite of Iur IRA. 


Q 15 16 
18 44 17 
SEPTEMBER, 
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3 20. 40 32 
5.16" 9 
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13 43 27 
i: 97 43 as 
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x. A Co ontinbhation of an As 
Eſſay towards a Natural Hiſtory of Caro- 


Catesby, F. R. S. with ſome Extracts out 


of the ninth Ser, by Dr. ——— Seer. 


K 


inſerted in 28 
ations, p 


going treated chiefly of Serpents, this contains the 
Figures and iptions of ſeveral Quadru 
__ d with Plants. The Author be 


gins with the moſt 
beautiful lowering Tree of theſe Parts, and I may 


magnificent Figure of it in Plate 
61. 


The Laurel Tree of Carolina. 
I .!be native Places of tlieſe fine kragrant flow erd 


Trees are Florida and South Carolina s but they have 


been ſo far naturalized to the Climate of Eng — as 


Fohn Colliton of Exmouth in Devonſhire, and at 


Parſor's-Green, in the Garden of the Rt. Hon. Sir 


Charles Mager. 
62. Putorius Americanus ſtriatus. The Pol:cat. 
Theſe Creatures, when attacked, can from ſome 
ſecret Ducts emit ſuch fetid Effluviams, that neither 
ans or but * Dogs, cate to approach them; they 
XX = have 
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lina, and the Bahama idands + ; by Mark 


HE HS 2d Samos of 8 ei hth Set SA 


I. oftheſe Philoſop bical Tran. 


p. 251. & 64 This ninth Ser begins with 
Plate 61, of the ſecond Volume; and as the fore- 


peds, inter- 


venture to lay, of the known World; he gives a very 


Magnolia altifſima, flore ingen candido. 
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have not this Scent, but when Fear or Self. preſerva- 
tion prompts them to it. -Qur Author hath ſeen them 
| kept tame about a Houſe: The Indians reckon their 
Heſti a reat Dainty: = Our Author found it well: taſted. 
They! feed bn; Inſects, and wilt Fruit. Dat. cbt 

- Dſeudo-phalungium ramaſum. 2 


63. Lacertus omnium maximus, cfml diftus, 
The Alligator. l 8 


Our Author hath in this Plate given a Figure of a 
Crocodile's Egg, which is not larger than a common 
Furkey's, and of a young Crocodi e or Alligator, 
juſt got out of one. It is to be admired; that from ſo 
ſmall a Size theſe Creatures ſometimes. gro to be 20 
or 30 Feet long. Theſs Monſters are not found 
further North in America, than the ſame Latitude thar 
anſwers to the Northern Coaſt of Africa. They 
ſometimes, though rarely, attack Men or Cattle, but 
are great Deyourers of Hogs. They are belt avoided: 5 
by turning ſhort from them; for they cannot eafily- 
turn, either in running or ſwimming, the Joints of 
their Back not being very flexible. The hind Part of 
their Belly and Tail is often eat by the Indiaus; the 
Fleſh is delicately white, but of ſo perfum d a Taſte 
and Smell, as to make it diſagreeable to eat. 7. 

ITo this I ſhall beg leave to add, that theſe Creatures 
were known to the Antients in the Nile, and are 
deſcribed by the Name of Crocodilus, both by the 

Greek and Latin Writers; which Word is ſuppos d to 

be compounded of the Words xpoxn, littus, and 

Se, timidus, or an Animal ſhy of the Shoar. 

This Species of Creatures is exactly the ſame with 

thoſe in America, where the Spaniards firſt gave them 

the Name of ae which i is as much as to ſay, 


The 


c | * 


a 


[34377 


Word Lacertas, a Lizard; and from the Words 
Al Lagarto, our Engli ſb Sailors have formed the 
Word Alligator. 

Candela Americana,  foliit Janvinis,. fore Letras 
petalo luteo, fructu anguſtiore. 5 

The Mangrove tree. Theſe Trees grow in watery 


propagated not only by their Pods, which falling off 


which, if they 
take Root, and ſend up. other Stems 3. fo that great 
Tracts of Land are. over: run from one original Tree, 


Cap. 1. * 
64. Lacertus x 5 genen 4 Iguana Aictus. 


Inhabitants of the Bahama Iſlands, where they take 
great Numbers of them, having Dogs train d up to 


7 — — 


— 


* Hine 3 amneque * ad interiora Indiz proceſſit Tales 
ander]. Sylvæ erant prope in immenſum ſpatium diffuſz, proceriſ- 
que & in eximiam altitudinem editis arboribus umbroſæ: plerique 
rami inſtar ingentium ſtipitum flexi in humum, rurſus, qua ſe curva- 
verant, erigebamur, adeo ut ſpecies eſſet non rami relurgentis, ſed. 
. ex ſua radice generate... 


The Lizard, by way of Pre-eminence, - this being 
the gigantic or largeſt Species of the Lizard Family 
the Word being compoutfded of the Arabic Article 
A, the, and Lagario, a Corruption of the Latin 


muddy Places, even in ſhallow ſalt Water: They are 


take Root in the Mud, but likewiſe by the — 
hang down ſo as touch the Mud, will 


which forms an impenetrable Wood, the Retreat of 


ſmall Alligators, Turtles, and various Fiſh of Prey. 
It was probably of this Sort of Tree the Foreſts. 
were re d, which RN Curtius mentions Lib. IX. 


The Guana. This ſort of Lizard is ſome two, ſome. 
five Feet long. They are the chief Food of the 
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hat Purpoſe; ſome they carry alive for Sale to Core. 
lina, others they eat freſh, or ſalt and barrel up for 

keeping: Their Fleſh is eafy of Digeſtion, delicate, 
and well taſted. Tt is remarkable, that the Fat in their 


Bellics imbibes the Colour of the Fruit they laſt fed 
on. 


Anona maxi na, Foliis latis, uta luteo — 
crortice glabro. The Fruit of this Tree is catable, 


and is the Food of Canas, and many other wild 
Creatures. 


65. Lacertut viridis Carolinenſs. The green 

Lizard of Carolina. 

| harmleſs, and ſuffer'd to go about the Houſes: They 
will from green, by Cold, change to brown. 
Liquid-ambari arbor, ſou Styraciflua, Aceris folio, 

Fruttu tribuloide, i.e. pericarpio or iculari ex quam- 

Plurimit apicibas coagmentato, ſemen recondente. 


Pluk. Alm. Bot. p. 224. Phytogr. Tab. 42. F. 6. The 
ſweet Cum tree. The Wood is good Timber for 


Wainſcoating and Joiners Work; the Bark is uſed for 
covering Houſes: From the Bark and Wood diſtils a 
| fragrant Gum, ſcarce to be diftinguiſh'd from the 
Balſam of Tols. Rs 
66. Lacertus viridis Jamaicenſis. The green 
Jamaica Ligard. The Pouch under the Throat 
doth not look red, but when the Creature inflates it 
through Fear or Anger. 


Lignum Campechianum ; Species qued am Braſil. 
Joh. deLaet. Sloane Hiſt. Jam. Vol. II. p. 183. Log- 
wood. Three of theſe Trees grew in the Ifland of 
Providence, in three Years, to be (from the Seed) 14 
Feet high, and their Trunks ſeven or cight Inches 


thick. From this quack G of this uſeful Tree, 
Which 


Theſe Creatures are quite 
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: which hath ſo often been the Cauſe of Quarrels with 
the Spaniards, it were to be wiſh'd that the Enghb 
in Jamaica, and the Southern Colonies, — be 
induced to propagate theſe Trees in our own. Plan- 
' tations. . - | 
55. Lacertus [friatus] cauda cerulea. The 
Blue tail Lizard. They are ſuſpected to be veno- 
. Anona. frets uiridi Levi, Pyri inverſi forma: 
The Fruit of this and moſt other Anonas are Food: 
for Lizards, and other Animals; there are none 
North of the Tropic. Some of theſe Fruits have, 
from their Taſte, been called Cuftard apple, Se.. 
apple, and Sour. ſe W. | 
68. Zacertus griſeus. The Lion Linard: It 
' hath got its Eng lie Name from a Fierceneſs in its 
Tooks, & though — 4 mw 
aryophylleides, foliis Iingis in apice 
ines A Ai abello allo trijido, petalis luteis lon- 
4s anguſtifſings. This Plant is called Viſcum, mere- 
441 being a Paraſitical Plant, not that it reſembles 


;/ietge, it being really a bulbous Plant. 
69. Rana terreſtris. The Land Frog. 
Nn folits longioribus & an n : 
R elatius Virginianum, &c. lub. Alm. 
P. 72. TJ. 172 FZ. The Structure of the Leaves of 
theſe Plants is very extraordinary, they being tubulous, 
P a Flap at Top to cover the Opening. From the 
my the Flower, they are in Virginia called the 
. -fower. 
70: N — The Mater frog. 


n 

Farracena foliis bre vioribus latioribus. Jurra- 
rena Canadenſis, foliis cavis & auritis. Hiſt. 
R. H. 657. The Hollow of the Leaves of this 
and the preceding Sort, always retain ſome Water, 
and ſerve as a Retreat for numerous Inſes. 

71. Rana wiridis arborea. The green Tree F rog. 
Theſe Frogs are always found ſticking to the under 
Sides of Leaves of Trees, and other Plants; nay, they 
Can faſten themſelves to a reclining Glaſs, by the extra- 
ordinary Structure of their Toes, which arc made like 
the Mouth of a Leech, whereby they cleave to any 
thing. {(Poſlibly the ſame Structure may obtain in the 
Feet of Flies and other Inſects, that can walk on Ceil- 
ings with their Back downwards, aſſiſted by ſome 
glutinous Matter.) They appear moſt in ae Night, 
and are inceſſantly chirping chit cher, chlt chit. | 
Arum Americanum, Betæ folio. The Scunk-weed. 
This Plant will bear the Engliſh Climate. + | 
72. Rana maxima Americana aquatica. The 

Bull. Frog. This hath its Engliſ Name from its 
Noiſe, which ſeems not unlike the Bellowing of a 

Bull at a Diſtance. It is the largeſt known Species of 
the Frog Kind; ſome being near two Feet from the 
Noſe to the Ends of the Toes of the hind Feet. The 
Membrana Tympani of the Ear lies quite expoſed, 
being even with the Skin of the Head, without any 
 Meatus auditorius. They are commonly found in 
Pairs in clear * TOW cryour young Ducklings 
or Goſlins whole. 

Helleborine. The Lady 8 Slipper of ' Penſyluania: 
It bears our Climate in England: 

73. Sciurus niger. The black Squirrel. Their 
Fleſh! is reckon d delicate. 5 

* 


\E. 


Calceolus Marianus glaber, petalis anguſtis. Pet. 


H. S. 5. Raii Hiſt. Tom. III. App. 243. Vide Pluk. 
Tab. 418. Fig. 2. The yellow Lady's Slipper. Theſe 
will flower here in England. Fb 
74. Sciurus Virginianus cinereus major. Raii 
Syn. Quad. p. 215. The £74) Fox Squirrel. Theſe 
are larger than the Engl: 
Deſtroyers of Corn and Pulſe. 58 
Viſcum Caryophylloides, floribus par vis luteis pun- 


fFatis. This is another paraſitical Plant, but of the 


bulbous Tribe, and like a Narciſſus. 


75. Sciurus ſtriatus. The Ground Squirrel. 
Theſe are bay, beautifully ſtreaked with Black and 


Yellow. 


* 


Cornus, foliis laurinis, fructu majore luteo. The 


Maſtic tree. The Wood of theſe Trees is reckon'd 
good Timber; the Fruit is like a ſmall Plum, and is 


Weed kms 5 
76. Sciurus volans. The flying Squirrel. I ſhall 


not ſay any thing here relating to the Deſcription of 
this Sguirrel; there being an accurate Figure and De- 


ſcription of one of the ſame Species found in Po- 
land, by Mr. Klein, in the Philoſophical Tranſactious, 
Ne 427. p. 30. e 3 


Kernel the Tree in Embryo, with its Stem and the 
two ſeminal Leaves, in a more conſpicuous manner 


than any other Seed I have met with 
77. In this Plate is repreſented a flying Sguirrel, in 
the Poſture of flying, with the Membranes on each 


Side extended. 5 
— 


% Squirrel, and are great 


* 


— — 
A * w 


Guajacana. Theſe Trees have been naturaliz'd to 
our Climate. The Fruit dried, reſembles in Taſte 
Raiſins of the Sun; the Stone ſplit, exhibits in the 
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Hi eue cary 1 ebe, Aloes foliis viridibus acu- 
-minatis, floribus racemoſis luteis. This paraſitical 
Plant is a ſort of Aloe; its Root is tuberous. 

78. Vulpis.cinereus Americanus. The grey Fox. 
Theſe Foxes live in hollow Trees, not in Holes under 
Ground ; the Hunters drive them out with Smoak. 

Centiana forte? que Periclymeni Virginiani fore 
coccineo, Planta Marilandica ſpicata erecta, foliis 
conjugatis. D. Sherard R. Hiſt. Tom. III. Dendr. 3. 
N. 23. A Pecoction of this Plant is good againſt 
Worms; it will bear our Climate. 

559. Cuniculus Bahamenſis. The Bahama Coney. 
This Creature is rather a Marmot than a Rabbet ; and 
its Fleſh taſtes more like Pig. 


Pitfonie ſimilis [frutex?] Fes follis, fori- 
bus this baccis rubris. In the Bahama Iſlands it 


is called Strong back; a Decoction of the Bark is uſed 
there to ſtrengthen the Stomach, and reftore the Ap- 
petite, as the Caſſena is uſed on the Continent. Co- 
nies, Guanas and Birds, are fond of the Berries. 
8 80. Magnolia, am 2227 mo flore albo, fructu coc- 
cinco. The Umbrella-tree. This much reſembles 
that beautiful Plant the Carolina Laurel-tree, Plate 


61. but is not ſo high, and doth not * a parti- 
cular Deſcription. 
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L Nah Beli Pannonii, Rep: Hoe. Lond. 5 


& Reg. Soc. Scient. Berolin. College, &c. 
OBsSERVATIO HISTORICo-PHySICA, 


mene-Waſzſer dictis, Ferrum Ære permu- 


tantibus, in Epiſtoli ad Iluſt. Du. Hans 


ELE BRE aquarum zratarum Neoſs- 


Mundo ſubterraneo, Tomo II. 


p. 185. Edvardus 


Brown, in Memorabilibus Peregrinationum ſuarum 
p. 186. atque Jacobus Tollius, in Epiſtolis Itincrariis, 


Epiſt. V. p. 191. ut minutiores ſcriptores alios tacea- 
mus. Non eſt opus eorum ſive opiniones, ſive ac- 


ceptas a vulgo narratiuntulas, recognoſcere, & ad veri 


& noſtra nos e. & amicorum ee con- 
docuerunt. 

6. II. Scatent eæ, uno, ab be Neoſolienſ, in aqui- 
lonem, milliari, in vaſtiflima illa cupri fodina, quam 
V. allem Dominorum, ex Germanico. Herrn Grand, 
adpellamus. Quando primum detectæ ſint obſerva- 
tæque, fi a vulgi traditionibus diſceſſeris, incertum fu- 


crit dubiumque. MActate certe Georgii Agricolæ, Ger- 
manorum illius Plinii, nondum fuiſſe cclebratas, ex 


— 


E 
8 * 


5 Hiftoriam metallicæ hujus urbis deſcriptam legeſis — 
Novæ Tone II. p. 409. (egg. 


Xn ejus 


de Aquis Neoſolienſium Ætratis, vulgo Ce- 


Sloane, Bart. R. S. Pr. ſeripta « communicata. 


lienſium a apud doctos nomen eſt. Me- 
minit earum Athanaſius Kircherus, in 


tramitem revocare. Suffecerit ea nunc dediſſe, quæ 
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ejus ſilentio arguas. Cum enim Lib. IX. de Natura 
Foſſitium, poſt initia, p. m. 347. Schmoluicenſes b, 
conſimilis naturæ aquas, cum cura meminiſſet; Neo- 


ſolienſes iſtas tacet: tametſi alias ſæpius Neoſolienſfum 
aquarum aliarum, & metallorum, habuerit mentio- 
nem. Aiunt autem, tumultuante, anno MDCV. Bor/* 
kayo, forte fortuna, atque metu magiſtro, ęratas 
aquas noſtras innotuiſſe. Cum enim expilato, ac 
foede exuſto Neoſolio, ne metallicis quidem operis, a 
funeſtiſſimo hominum genere, parceretur; reculas 
ſuas, atque in his ferramenta etiam, ne prædæ eſſent 
hoſtium, malleos puta, clavaſque, intra fodinas, tan- 
quam inacceſſa perfugia, metallici abdiderant. Hic, 
dum uliginoſis locis, ultra menſis ſpatium, ferrea illa 
ſupellex hæreret, atque decedentibus Botsłaianis, pro- 
traheretur iterum, ære arroſam repererunt, qui injece- 
rant; idque eo penitius, quo humidiore loco delitu- 
erat. Ergo cepere indicium, ſtillantibus hinc atque 
illinc, per fodinarum latera, aquis, vim ineſſe oportere 
Erificam; quod demum occaſio fuit, ut colligendis iſti- 
uſmodi aquis, Schmolnicgenſium ritu, alvei poneren- 
tur, cameris poſtea, ne vulgo paterent, concludendi. 
5. III. Invaluit mox inſtitutum, quando magis ma- 
giſque animadverſa eſt, ratarum aquarum, quas & 
vitriolicas poſſis dicere, efficacitas: quippe quæ, exeſo, 
quod injiciebatur, ferro, tantundem puriſſimi æris red- 
debat, quantæ molis fuit immiſſum ferrum. Jam adeo 
ſe compendiaria hæc producendi æris ratio adpro- 
bavit, ut cameras iſtiuſmodi viginti queas numerare. 


Habuimus metallici hujus oppidi & æratarum ejus aquarum 
mentionem, in hiſtoria Comitatus Scepuſienſis, Operis noſtri (Hiſt. 
Hungariz) Prodromo, p. 119. 5. III. 2. b 
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Ex his; duas admodum deſignabimus; ex quałum ha- 
bitu, de reliquis facile fuerit conjicere. Præcipua in 
his eſt, quæ perpendiculariter, ad LXXV. circiter 
orgyias, in profundum deprimitur, atque CLI. orgyi- 
arum anfractuoſo meatu, gradatim e pedibus aditut. 
Aqua ærata guttatim hic e fodinæ lateribus ſtillat, 
excipiturque, labro primum exiliore, atque hinc de- 
mum, in grandius aliud, & in alveos diviſum, immit- 
titur. Minori illi labro, minutiora ferramenta im- 
mittuntur, uti ſunt ſoleæ equinæ, & id genus alia, quæ 
trium, aut quatuor hebdomadum ſpatio, in æs, eadem, 
quam habuere, ſed elevatiore paullo forma, tranſmu- 
tantur. Atque hæc quidem aqua efficacior multo eſt, 
quam quæ majori illo labro excipitur. Languide enim 
iſthic, & ad eum modum, ferrum arroditur; ut primo, 
in ſuperficie aquæ, limoſa tantum, flayefcentis coloris, 
cuticula quædam innatet, quæ demum, Marte nondum 
penitus eroſo, ceu pinguis limus quidam, ferro paulla- 
tim hzreſcit. Limoſam cam materiam metallici den 
Schmind vocant, & in ſingulos menſes, de ferro, accu- 
rate demram, in peculiari-& altiori loco facta camera, 
ut humor demanare poſſit, reponunt. Quod tamdiu 
factitant, dum ferrum, aut partem maximam, aut pror- 
ſus exeſum fuerit. Hæc de priori illa camera. 
$. IV. Camerarum altera, quindecim orgyias, pro- 
fundius ſubſedit: quam a forma & ſitu, longam vocant: 
nam cum duarum paſſim orgyiarum latitudinem ha- 
beat, longa eſt orgyias viginti quinque. Largius hic, 
quam in reliquis cameris, rata aqua deſtillat. Præ- 
ename caim, quod ex lateribus & concamerationibus 
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43 > 
fodinæ, guttatim decidat ; duas ſcaturigines habet pe- 
rennes, que ſtraminis craſſitie, aquas continenter fun- 
dunt. Utraque ſcaturiginum a meridie adaperitur: 
atque prior quidem, ab aditu cameræ ſiniſtrorſum paſ- 
ſibus tribus, altera, paſſibus quinque interius. Ne au- 
tem inutiliter diffugiant aquæ, per canaliculos, partim 
in alveos, partim in quadrata labra, corrivantur: in 
quæ demum vetus novumque ferrum injiciunt aqua- 
rum procuratores. Quin & iſtud obſervavimus, alveos 
aquis atque ferro accipiendo factos, provide adeo humi 
diſpoſitos eſſe, ut nihil uſquam deſtillantis laticis peſ- 
ſum ire queat. Quod uno alveo ad eum modum ac- 
ceptum eſt, demanat in alterum, & ex hoc, in tertium, 
atque ſic porro ; aquarum tamen efficacitate multum 
diminuta. Nam, cum in priori alveo, & celerius, & 
fortius, arroſerit ferrum; tardius id fit atque langui- 
dius, in altero ac tertio. In eadem hac camera, me- 
dio pariete, peculiaris, & limpidior aqua, guttatim ſtil- 
lat; quam ideo ſingulari labro oolligunt. Huc demum 
Eæs, in reliquis cameris factum, immittitur, ſi id purius 
fieri volunt. Eſt enim limpidius hoc aquæ genus ca 
virtute, ut impurius cuprum reddat excoctius, magiſ- 
que nitidum. Alioquin, quia ſingulæ hz camerz 
poſitione ſunt declivi, aquz, ex alveis & labris dima- 

nantes, a poroſo cuniculorum fundo abſorbentur ſen- 
ſim, planeque evaneſcunt. Præter hæc, quæ deſcri- 
phmus ęraturum aquarum receptacula, paſſim per 
fodinarum anfractus, loca reperias uvida, quibus fer- 
rum æreo colore tingitur : quod indicio eſt, æratos 
pleroſque omnes fodinæ humores eſſe oportere. 
gi. V. Ad aquam ipſam quod adtinet, viridiuſcula 
ea, in labris adparet; tametſi, vitro pellucido hauſta, 
limpida fit, & ad cryſtalli modum tranſparens. Odoris 


am b; 


expertem cognovimus; ſaporis autem vifriolico-ad-- 
ftringentis, atque temperamenti frigidi. Nobis cette, 
guttas ejus, ad ipſas ſcaturigines, incautius guſtantibus, 
ad eum modum labia arroſit, uti id accidit, ex depulſa 
febre languidis. Cum in fodina verſaremur adhuc, 
tria quatuorye Germanica milliaria, per eee 
cuniculos reptando, emenſi, nihil in labiis ſenſimus mo- 
leſtiæ, præter tenerum quendam pruritum; at ubi in 
| liberum, ſab dio, atrem emerſimus, intumeſcere pri- 
mum, ac dein pus coeperunt concipere. Alioquin 
aqua efficaciz ſemper eſt ejuſdem, niſi ubi forte ſtillare 
ccepit largius; tunc enim dilutior fit, & in arrodendo 
ferro ſegnior. Alveos, atque labra, quibus continetur 
lignea, non modo non corrumpit; ſed conſolidat 
etiam, ut ſolito perdurent diutius. Cameræ, quibus 
Jabra ſunt clauſa, nihil quidquam redolent gravius, 
ſuntque vitrioli, quod in hac fodina paſſim ſuboleſcit, 
expertes: credo ob humidiorem aërem, qui id liquat, 
neque patitur in filamenta cryſtalloſve coaleſcere. Re- 
perias tamen in nonnullis cameris, qua æratæ hæ 


4 zgquæ defluunt, lapidem albulum hic, alibi plane ad 


modum vitrioli cœruleum. Quin & ad latera cunicu- 
lorum, qua ca ſunt fundo camerarum proxima, accre- 
tum fal quoddam medium obſervavimus, quod hu- 
midæ ac flavæ terræ immixtum, inſipidum eſt, & uti 
lapis ſpecularis friabile. Metalli foſſores, pronum in 
morbos genus, æratam hanc aquam, cum deſperatis 
morbis laborant, tamquam medicatam potionem, 
magna ſalubritatis confidentia bibunt: quæ demum 
aut citam alvum, aut vomitum, aut ſimul utrumque 
provocat. In ophthalmia tutior ejus uſus eſt, ſi ad mo- 
dum collyrii, cautius adplicetur : grate enim 42205 
OCUHS 
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ornlis proſunt, inquit Agricola, Lib. II. p. m. 11 7. 
de Natura eorum, quæ effluunt ex terra. 

F. VI. As Cyprium, quod hic æratæ aque ge- 
nerant, multo & decoctius lt, ductiliuſque, & ad li- 
quandum fundendumque pronius, quam ſunt ejus me- 
talli reliqua genera: qua re adducti aurifabri, pateras 
ex eo, pocula & capſulas, nicotianæ ſecum geſtandæ, 
producunt arte alii aliis limatiore: quas demum, facetis, 
quin & doctis inſcriptionibus ornare, in more poſitum 
habent noſtri. Plures earum dedimus Hungariæ 
Nove Tomo II. in Hiſtoria Comitatus Zolienſis, 
Parte Generali, Membr. Phyſico, F. XI. p. 395. 
Cum in aquis adhuc hæret, Cy prium iſtud xs, multo eſt 
friabilius, quam cum inde eximitur: tunc enim ſoli- 
deſcit quodammodo, particulis, e quibus conſtat, arctius 
concreſcentibus. Limus vero, de quo ſupra diximus, 
nihil eſt aliud, quam præcipitatum ex aqua, & hære- 
ſcens ferro, ind. reſtum cuprum. Annis id ſingulis, 
Neoſolium, in officinam ærariam, (Kupfer Hammer 
Germani dicunt) defertur, eliquaturque illic, in puriſ- 
ſimum æs Cyprium ; idque ſine extanti intertrimento: 
eo quod exeſum, ab aqua ærata, ferrum, pauxillum, in 
eodem limo, de heterogenea materia relinquat. Ante- 
quam, æratæ aquarum venæ iſtæ, ab illapſa ſuperne 
inundatione, fuiſſent contemeratæ: id quod noſtra ætate 
accidiſſe recordamur; plus æris e ferro prgduci potu- 
iſſe, certum eſt. Nam anno quidem MDCCVII. cen- 
tenarios ferri LXXXVIII. in cuprum converſos fuiſſe, 
certum eſt: cum jam quotannis, vix centenarii XX. in 
æs commutentur. Unde, pronum eſt colligere, inun- 
dationem illam vehementer imminuiſſe erate 
aquæ priſtinam efficaciam : quando abundantiores 
factæ venæ, quem antea wenden, ſpiritum, ut ita 

= dicam, 


taw1- 


dicam, @rificum, diluerunt omnino, feceruntque, 


arem. Enimvero pauciores antea cameræ ęrariæ, 
plus procreabant cupri, quam id hodie, in Figinti 
cameris, fieri obſerves. Quid > quod, camerarum ple- 
rzque, non amplius ſolidam zs producant, ſed limum 


igne eliquandum. 
$. VII. Hæc de habitu aquarum eratarum dixiſſe 


amici noſtri, in cognoſcenda carum penitiore natura, 
elaboraverimus, expromendum eſt. 


iſtud reſiduum, more conſueto, aqua ſolutum, præbuit 
ſolutianem viridem; quæ demum filtrata evapora- 


ſcrupulorum. Quod e pulvere ſuperabat, luteum fuit, 


trioli cuprei contineat. 


lari præcipitatum, turbabatur fie batque coloris marino- 
viridis; Germanis Meer- grun. Id demum filtratum, 


medium ſcrupulum præbuit, cum modico @ medio. 

3. Denique, pondo aque æratæ, in vitro, accurate 
clauſo, injectum ferreum cuneolum zreo colore bui- 
lulis paſlim adhzrentibus, ſenſim coepit tingere. Al- 


tero poſt die, aqua fiebat turbida, eyadebatque albula, 
Aris 


multo, quam erat, parcioribus adhuc venis languidi- 


tantum, quem nunc meminimus, luculento. demum 
fatis eſt. . Nunc, quibus experimentis, & ipſi nos, & 


1. Pondo unum, fortiſſimæ & maxime prægnantis 
aquæ erate, ſenſim lenteque evaporatum, turbabatur 
primum; lutei quidpiam pulveris dejiciens: qui deinde 
ad ficcitatem excoctos, duos, & medium ſcrupulum 
reſidui, viridiuſculi coloris, poſt ſe reliquit. Idem 


taque, vitriolum exhibuit cryſtalliforme, Fe 


& ſex granorum ponderis: ut adeo pondus medicinale. 
aquz æratæ, vix quidquam, ultra duos ſcrupulos vi- 


2. Pondo unum, ejuſdem erate aquæ, oleo tar- 


reſiduum in filtro reliquit, quod exſiccatum, duos & 


2 
. 
. 
o 
hk 

{1 . 

14 
4 
* 

. 1. [I 

== g 

— * | t 

- F 
n l 

; | 

TE 

iy 2 
— U q 

\ ..< 

v. __ 

i 

1 h 

} : 0 - 
T 4 
4 
4 * 

1 0 

+. l 1 
1 7 

A407 x 

"4 p 

7 t _ 4 

11 
75 6 

, 0 

ET . 

F l 

L * 

6 

1 

1 14 

K | 

l f 

o ? 

l 
3 4 * 
7 | þ 
Rf 4 N 
4% l 

N 1 
4 
' l 
1 \ 
1 
7 of 1 1 : 
_ 

= 7 

4 ; 
+ ft? * 

24 1 þ 

„ 4 
hd i = 
4 

4 
N " 
= 6 1 

4 .+ UW 
g by | N 4 
gf l . N 
; + 

* 10 

4 f 9 

$ 
? * 
8 

x 4 

| 42% 
74 b 4 

E OH 14 

10 +? 

117 

* $24 * 

43 .* 
17 * 

? uh! 1 

5 1 ” 

N N 

9 | 7 N 
bo it] 
© + 

T 44 | 
N 4 

. 

1 4 ” * 

4M * 
5 N 

* 

5 * o 

iy 

' 
. 8 

' 4 8 4 
wu» 
16 $ 4 

it 

21 
1 

o 1 n 

g 14 

1 
1 

4 N 
19 

3 ö 

0 * 
1 i 

oy 1 . 

; : 
+6 + 

: 4 

| bn p* 

<!? . 

J l i 7 
1 . 

1 * | 
87 © | 
95 

'F 

ls 
"mJ - ,: 1 

% = * 
| 4 | 

: i * 

[5 A 
: Y 
1 +! 

$ 

M- © 4 

: — « 

: 
195 = 

4 : 

4 
- - 

1 

4 : N 

| I. 4 
1 * 

2 1 

* TIE 

4 
0 9 " : 
1 
: : „ 

1 : > 

* © 

* p 1 

* 
1 

1 

\ 

*L X 
1 

= = T - 
£9 
: : 

2 J 
N 

, * # f 

4, bh 
4 7 

. ; 

N ; — 

K+ s 

wh 
? k 

7 

1 
175 17 * 

[ be 4 | 

. : 

. ) : 4, 

» . 

| "+ * 

5 ld 1 

k * 
"TT | E N 
e = +** 
: 
. | 

: » : 

7 p 4 : 

4 | 1 
1404 

U „ 

* It N 

19 

* va, 

a 4. , 
i p | 
116” 

1 5 


31 „ * 7 -- — 1 

=o — - — =. 
L HSE” © Ti 

„„ © 4c —ę—T ä ů — — — 


. 171 
atis ſimul albidiuſculis, | in vitri fundo, & circa Cuneo- 
lum, animadverſis: dum poſt dies aliquot, luteum, ſeu 
£ cupriforme ſedimentum, ad cundem — obſer: 
vaſſemus. 


$. VIII. Ex his experimentis, ſtud omnino condidi. 
fcimus: 


"== Aquam hanc revera æratam, & witrivle cupri, 
affatim ſaturatam eſſe, atque e metallicis venis, ſoluto 


paſſim æreo pyrite, ſcaturire: hinc, & vitriolatam dici 
poſſe, ſupra monuimus. 
2. Aquam eandem ferrum vinodere ſolvercque ; ; 
atque exiſtentes in aqua, ſeu menſtruo hoc, æreas parti- 
culas, przcipitare ; ſive a ſolyente illo ſeparatas, ad 
fundum demittere, ſenſimque injecti ferri, cui hære- 
ſcunt, formam referre. 1d quod accuratior cupri hujus 
inſpectio ſatis ſuperque docet: quippe quod, non in 
ſolidam quandam glabramque maſſam efformatur; ſed 
coaleſcentibus infinitis granulis, ſicuti ova piſcium, in 
unum corpus coit, friabile illud, & ultra modum fragile. 
Atque notum lane eſt, cum chymicis, tum metal lurgis, 
& qui eas artes vel a limine tantum ſalutarunt, metal - 
lum unum præcipitari ab altero. Ita nimirum Mer- 
curius vivus, in aqua forti ſolutus, præcipitat Lunam; 
hæc Saturnum ; iſte Venerem; Venus denique Mar- 
tem. Hinc, fi particulam cupri in aqua forti ſol 
veris, injeceriſque poſtea aliquam ferri particulam, 
eandem hanc metamorphofin poteris obſervare, qua- 
lem nunc de aqua noſtra ærata adnotavimus : 
nempe, menſtruum illud, ferrum arrodet ſolvetque; 
atque in codem illo actu, æs menſtruo immixtum, ab 


eo ſeparabitur, & in locum ferri ſenſim ac lente ſub- 
hdebit. 
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6. IX. Qu cum ita ſint, ſicuti ſunt 1 refelli 


hinc poterunt, quæ ex æratæ hujus e effectibus 
incautius deducuntur a nonnullis. 


1. Ac primo quidem; quod, cum tantum æris ex 
aqua hac noſtra eximi ſoleat, quantum ferri fuerat 


immiſſum; male ii argutantur, qui ſibi perſuadent, 


corroſum ab aqua ferrum cupreas, quas intus habebat 


particulas, quaſt vinculo quodam ſolutas, deponere, 


partes autem materiales reliquas, prorſus conſumere, 


aut facere, ut evaneſcant. 


2. Neque preterca, ferri, in cuprum eHentialis 
tranſinutatio, in tota hac naturæ molitione, locum 
habere poteſt: id quod Alchimiſtæ, & neſcio qui non 
Chry ſotechnæ, & Abi perſuadent, & aliis nituntur per- 
ſuadere; quaſi revera, metallum imperfectius atque 
ignobilius commutari tota ſubſtantia poſſit in me- 
tallum aliud perfectius nobiliuſque. Satis enim ex 
memoratis ſupra experimentis adparet, ſatiſque ex 
ratione conſtat phyſica, aquam noſtram ęratam nul- 


latenus permutatricem eſle ferri in cuprum; ſed depo- 


ſitricem tantummodo (fit verbis venia!) ærearum par- 


ticularum, quibus jam ante imprægnata fuit. Contra- 


rium prorſus, ſi id haberemus propoſitum, adverſus 


Chryfotechnas illos, ex noſtra hac obſervatione, poſ- 


ſemus evincere. Si enim, ferrum & cuprum, cog- 


nata maximopere metalla, natura ipſa adminiſtra, ne- 
queunt mutuo permutari, ut, exempli cauſſa, ex ferro 
fiat cuprum; multo minus ab arte id erſpectari poteſt, 


etiam maxime ſcientifica. Quod autem, inter reliqua 


metalla omnia, cuprum & ferrum, præcipue ſibi invi- 
cem ſint cognata; abunde id, & ultra veri ſimilitudi- 
nem docuit, Henckelius, in Hiſtoria Pyritum, (Kieſs 


Hiſtorie) p. 424 fequ- ubi ſimul, p. 422. & iſtud ad- 


Aa firmat, 
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fliemat, nullum ſibi, inter tot experimenta, lapidem, 
ſen mineram ærariam, occurriſſe, quam non magnes 
adpetierit: ut adeo, magnetis adtractiva illa virtus, 
poſt ferrum, æris quoque cyprii maxime patiens ob- 
ſervetur. Et cum ferrum atque cuprum eadem illa 
metalla ſint, quæ propric ſic dictum Vitriolum pre- 
bent; id quod de reliquis, eadem ſpecie atque forma, 
dici haud poteſt; paris enim ſunt & ſubſtantiæ, & 
coloris, viridis ejus aut ccerulei ; oporteret ſane, fi 
decantatum illud Hermaphroditicum vitriolum uſ- 
quam daretur, id, in exſtanti hoc naturæ opificio, cer- 
tiſſimis indiciis, prodi : quod tamen haud eſt. 
F. X. Ceterum, æratam aquam Neoſolienſem, uti 
ſupra dictum eſt, a ſoluto, per retruſos ſubtus meatus, 
pyrite æreo, vim omnem efficacitatemque habere; 
cum res ipſa docet, tum Schmolnicgenſium exemplum 
operæque. Tota, nimirum, metallifera ejus oppidi 
regio, intus & extus, pyrite æreo eſt referta; ut pro- 
inde ærata aqua (Ciment-Wasſer) non intra fodi- 
nas modo, ſed & in harum ſuperficie, ubertim ſcateat: 
qua re ſimul fit, ut multo, quam hæc noſtra, quæ eſt in 
Valle Dominorum, & prægnantior ſit, & ad præcipitan- 
dum cuprum efficacior. Quid? quod ccelo ſiticu- 
loſo, & deficiente, ſub dio, in ſcaturiginibus grata 
aqua, ex fontibus proximis, aqua vulgari alia, egeſtos, 
ex puteis aut cuniculis metallicis, pyritis ærei cumulos, 
quin & obſoletos cuniculos, ubertim perfundere ſo- 
leant Schmolnicenſes, ut vulgares aquæ illæ, perluto 
pyrite ærato, vim inde atque efficaciam adipiſcantur, 
& ferri corrodendi, & deponendi cupri: quod & ita 
evenit; corrivatæ enim in alveos atque labra, ean- 
dem, quam nativæ atque æratæ, ex eluto pyrite, vim 
atque 
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efficaciam indipiſcuntur. Hæc de aquis Neo- 


atque 


ſolienſium ęratis, ſeu vrrriolicis, obſ ervaſſe, pre- 
tium operæ viſum = 
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II. 07 a — or Rojence in the Groia, 
and the Operation made upon it; by Claud. 


Amyand, Eſq; Serftant Surgeon to His 
— and F. 7 


'PON the 8th Day of Oftaber 1737, my Lord 
Thomond's e Ke, s Wife, Mrs. Bennet, 
of a thin Habit of Body, aged 70, had a Return of a 
Tumour in the Groin, Sith unuſual Pain, which 

was ſoon followed with a cruciating one in the Belly, 
and ſuch Colicks, Reachings, and excrementitioys 
Vomitings, as uſually attend the Strangulation of the 

Gut in the Miſerere mei. This came upon her 
unaware, and the Diſtreſs ſhe was in, made her forget 
that for 25 Years laſt-paſt ſhe had had a Swelling in 
the Groin as big as a Haſel-nut, which ſeldom had 
given her any Uneaſineſs, and which ſhe never ſu- 
ſpeed to be aRupture. Of late ſhe had been more 

ſubject to Colics than uſual, but that was imputed 

to bad Digeſtions ; and that Day ſhe had uſed no Mo- 

tion capable of producing a Rupture: So that it was 
by chance that Mr. Deſpaignol, who was ſent for the 
next Day, diſcover'd the Cauſe of the Complaints. 
She was blooded, clyſter d, fomented, poulticed, and 
embrocated; but the Complaints ſubliſting, with a 
continual òinguſtus, I was called in, the 11th. 
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The Tumour was now oblong, about the Bianeſs 
of a Hen's Egg, ſomewhat. inflamed, yet not tenſe, 
nor ſopainful as to take much Notice of it. Upon the 
repeated Uſe of the forementioned Means, * of 
lenient Purges and Opiates, the Vomitings and Hic- 
cough were at times ſtopped, and the Patient made fo 
much eaſier, as to ground Hope of Succeſs; but as 
during fix Days; the Patient had had no Paſſage, and 
the Tumour could not be reduced, ſo we thought it 
unſafe to delay the Operation any longer. At this 
Time ſhe was free from Fever, the Belly Was not 
tenſe, and ſhe had great Intervals of Reſt. 
The Tumour felt unequal (though it appear d even) 
and pappy, as the Tumours of the Omentum gene- 
rally are, and therefore of that Kind that is always 
moſt difficult to reduce; the Omentum wanting that 
_ elaſtic Springineſs which favours the replacing of the 
Guts. Upon Diſſection we found it was imbodied 
In the bernidl Bag, and that upon the external 
Surface of the 'Slits in the abdominal Muſcles, the 
Folds of it had form'd a round Protuberance, not 
unlike the Os Tincæ, in the Vagina, or like a Bour- 
let, which, by compreſſing the Gut, prevented the 
| Return of it into the Belly, and by obturating the 
Opening, as the Gut was preſs'd upon it, had ſtrangu- 
lated about an Inch of the Gut rat by it in 
the Hernia. 

© This being the 6th Day from the TE VERY 
of this Evil, the Gut ha was found of a very 
ſwarthy Colour, but yet ſpringy, ſo that it was not 
totally mortified. It lay inclos d in a Net form'd 
by the Omentum, as a Fiſh in a Fiſhing- net, ſtran- 
Bulating the Gut under its Preſſure without the ab- 
dominal 
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dominal Muſcles: It was with ſome Difficulty 
Omentum was torn. off and ſeparated from the Bag 


it was attach'd to; and as this lay in the way of the 
Reduction of the. Gut, and almoſt ſphacelated, ſo it 
was cut off without any previous Ligature, though 


its Veſſels were turgid and large, as it was impoſ- 
ſible to 
the ſound Part of it; 
the Gut might caſily have been made, without in- 


larging the annular Slit ; for this made no .Stricture 
But the Quantity of the Omenrum 
within it being g great and voluminous, and the Gut 
in a very crazy State, it was thought more expedient 
to inlarge it, to male the Reduction of the whole i 
Afterwards the Omentum was detach'd from 
its Adherence round this Place, and pull'd further 
out; and a Ligature being made upon the ſound 
Part of it, that was alfo replaced in the Belly, and 


pd in 


to prevent it. 


eaſy: 


the Entrance ſtopp' d with a conic Tent, dip 


the Yolk of an Egg, and Oil of St. John S- Wort. 


The Belly was embrocated, and the Dreſlings well . 


ſecured; for as the Patient was greatly oppreſs d 


with an Aſthma, o he. was oblig d to be ſitting in 


Bed. 


olly 


the 


pull it out ſo as to make the Ligature upon 
after. which the Reduction of 


From this time che m and excrementitious 
Vomitings have diſappear'd, but the Reachings and 
Vomitines continued near five Days longer, before 
the Feces detain'd above the ſtrangulated "Gut could 
make their way downwards, though they were fre- 
quently invited by Clyſters, and lenient Purges. She 
was blooded immediately after the Operation, and 
ſoon after took an emollient and carminative Clyſter, 
which was repeated Night and Morning; and an 
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oily Laxative of two Drachms of Manna, and half an 
Once of Oil of ſweet Almonds, in Mint and ſmall 
Cinamon-water, every four Hours. At firſt the Eya- 
cuations were extremely fetid, black, griping, and 
frequent; but they became more moderate as ſhe took 
Abſorbents and Diluents; but yet ſo frequent, that it 
was thought proper to reſtrain them by gentle Aſtrin- 
_ gents, ſo that ſhe might be enabled to bear them. In 
five or ſix Days, the Stools had remov'd the Ten- 
ſion, which appear'd on the Belly after the Opera- 
tions; the Reachings and Vomitings, and the remain- 

ing Symptoms, went off; the Wound digeſted well, 
and the Patient continued in a mending and recover- 
ing way. 

It has been obſerwd, that this old Woman was 
greatly afflicted with an Aſthma; ſhe had, at times, 
violent Fits of it, and the 14th Day from the Opera- 
tion ſhe had one, with a total Stoppage of the Diſ- 
charge from her Lungs, which choaked her upon the 
17th Day. I ſhould have been glad to have had the 
\ Opening of her, but could not obtain her Friends 
Conſent. 
This Caſe confirms me in what I have r 
 obſery'd upon the like Occaſion, that as the Omentum 
is the principal Obſtacle to the Reduction of the Guts 
in Ruptures, ſo it is the Occaſion of the greateſt Ac- 
_ cidents that attend that Evil. It wraps up and incloſes 
the Gut prolapſed, like a Net, whoſe faſten d End 
within the Belly ſtrangulates the Part detain d in the 
Rupture without the abdominal Apertures where it is 
confin d; and is productive of ſuch Folds in it, and 
| Preſſures of the Gut wrapp'd up in it, as is oftener the 


1 Cauſe of a Strangulation and Miferere mei, * 
c 


i: Rupture, it too often pulls and draws into it the 


\ 
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aw 


the n Slits of the external oblique Muſcles i: inthe. 
inguinal Rupture, or tendinous Opening in the Nayel, 
which upon theſe ſeldom is found inflam'd, and can 
never contract ſo ſuddenly, as to obſtruct the Return of 
the Gut into the Abdomen, when the Omentum is 
abſent: Agreeable to which, it is rare to find any 


ſtrangulated Rupture that is not attended by it. 


I᷑) be fatty Subſtance of the Omentum ſubjects it to 

Inflammations, Suppurations, and Putrefactions, that 
contaminate the neighbouring Parts. It wants that 
elaſtic Springineſs 3 Guts 5 which favour the 


Reduction in Ruptures. It frequently ſtays behind 
when the Guts are reduced, and therefore bars the 


Patient not only from the Benefit of retentive Truſſes 


he ſtands in need of for his Security, but it directs the 
Gut into the Rupture where it lies, the Guts being moſt 
apt to ſlide down along it; and when it is fix d in the 


Cæcum and Colon it is attach d to, and even the Sto- 
mach itſelf, in proportion as the. 


the umbilical Ruptures are moſt dangerous of any; 


por as the Omentum lies over the Guts, ſo it is always 


preſs d in foremoſt, in the Ruptures of this Part, 


which, when large, will alſo cauſe an Elongation of 


the Fundus of the Bladder that way, and a Difficulty 


of Urine, in proportion as the Urachas attach'd there 


z ſtretched forwards towards the Navel. 
The Pain attending the Prolapſus, ſoon ſwells the 
Veſſels of the Omentum, and that will fill up the Aper- 

tures in the abdominal Muſcles, through which the 
Viſcera are fallen out, prevent their Return, and 
bring on an Inflammation. I, by plentiful bleeding, 


the 


Quantity of it in 
the Rupture happens to be more or leſs ; and therefore 
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the Veſſels emptied do not facilitate the Rein of the 
Parts prolapſed, and all the Conſequences that gene- 
rally are obſery'd upon the like Occaſion, and if theſe 
do not operate ſoon, it is very ſeldom that any thin 
is got by the Application and Uſe of all the other 
Means preſcribed. Certain however it is, that tis 
very dangerous to depend too long upon them; ; and 
that a Suſpenſion of the Symptoms is no Security, 
whilſt the due Courſe of the > eco interrupted. The 
Caſe I have here mention'd, may be 32 to 
others, not to delay too long an Operation whereby 
the Parts are to be releas d from Confinement, and 
which oftener would be ſucceſsful, if it was not de. 
layed ſo long. 
In the cafe of a Rapiiine with a Miſerere nei, 
ſome deny that Excrements and Clyſters from the 
lower Guts can afcend, and be —— through the 
Mouth, upon a Preſumption, that the Strangulation 
that prevents and ſtops the Deſcent of a thin Fluid 
downwards, muſt prevent the Aſcent likewiſe, and 
cſpecially of ſuch ſolid Subſtances as are reported to 
be diſcharged upwards; and the rather, that the Ya. 
Vula Cali, and the Wrinkles or Valves of the Guts, 
muſt impede the Aſcent: But the Fact is true, and there 
is no one converſant in Practice, but has feen Faces 
and oily Clyfters difcharged upwards. 
Ik this be allowed, it will follow, that in the Gut- 
Rupture, there is a Paſſage through their Pipe, and 
conſequently that the Strangulation muſt be leſs than 
it is generally afcertain d. 
T be Inflammation of the Guts inverts, but we do 
not know how, the periſtaltic Action of them, 


and the Diſcharge, and that ſo long as that is con- 
tinued, 
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' tinned, inſomuch that this will continue even ſome 
Days after the Reduction of the Gut is made. 

Parts inflamed, and in Contact, will ſoon ſtick and 
coaleſce together : Pain is the indicating Sign of In- 
flammation, and an Inflammation is an Intumefaction 
of the Veſſels in the Parts inflamed. If then Pain 
happens to be an Attendant of a Rupture, wherein 
the Omentum is concern'd, and the Parts fo inflamed 
continue in Contact, that is, if the Parts prolapſed in 
a Rupture are not ſoon reduced, they will ſwell in the 


ing, by which they had prolapſed, choak up the 
Paſſage, clog and prevent the returning So, com- 
preſs the Guts under the Preſſure, and =. hear them 
more and more, in proportion as their Bulk ſhall 
increaſe, ſo long as the Fluids can flow into the 
compreſs d Canals; in which at laſt they ſtagnate, and 
upon Extravaſation ſuppurate, or the Mortification of 
the Parts comprels d enſues. 


III. An Account of 4 Pin talen out of the 
| Bladder of a- Child, by Mr. William Gre- 
gory, Surgeon ; communicated in a Letter 
to Sir Hans Sloane, Bart. Pr. R. S. 


B rompton near Chatham, 
Jan 4. 1733-4 

Was call d to the Afliftancs of a Woman in Tra- 

vail. The Fcetus preſented in a tranſverſe Poſition 

I ſoon recover'd the Feet, and in a few Minutes deli- 

ver d the Woman. The Funiculus Umbilicalis * 

B b b 0 


Bag, and be knit together, and by filling up the Open- 
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fo ſhort, that it was with Difficulty I could make a 
Ligature upon it, in order to make a Separation : Iim- 
mediately extracted the Secundine, and meaſur d the 

Funiculus, which was little more than four Inches 
long. As ſoon as the Woman was taken care of, ] 


examin'd the Child, which I found to be imperfect 
in ſeveral Parts, there being no Anus, neither Pri- 
vities to diſtinguiſh of what Sex it was: Where the 
Vulva ſhould be, there was a ſmall Perforation, (though 
no Appearance of Labia) through which the Urinc al- 
ways paſs d away ; there was likewiſe a large Hernia 
 Umbilicalis, and a little lower in the 3 45 alba, 
was a Perforation, into which the Inteſtinum rectum 
open d, and there the Excrements paſs'd during the 
time the Child liv'd, which was almoſt ten Weeks. 
Several Days before the Child died, a Gangrene ap- 
pear d on the Hernia, which ſoon paſsd into the In- 
teſtines, and occaſion d the Child . The Her- 
nia, in my Opinion, was occaſion'd by the Shortneſs 
of the Funiculus, which did not grow in Length pro- 
portionable to the Fœtus; the Child in all other Parts 
was perfect. When the Child died, I had Liberty 
from the Patents to inſpect into it: I did not go 
through a regular Diſſection; I only inſpected j into the 
, nteſtinum rectum, (which I found as above deſcrib d) 
and the urinary Bladder, which I found very ſmall, 
and no Urine in it; the Child was never obſery'd to 
make Water in a Stream whilſt it livd, which makes 
me of Opinion, the Sphinfer Veſicæ was imperfect. 
In handling the Bladder, I found ſomething ſharp 
pointing to my Finger; I could not diſcover what it 
Was, until Iſnip d off the " eck of the Bladder: I 5 
_ to0 
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Jt out of 'the Bladder a tough kind of Subſtance, 
about as big as a ſmall Fig, in which was a Pin with 
the Head on, and very black; the urinary Bladder, 
Pin, and viſcid Subſtance, (though now ſomewhat 
waſted) are here preſery'd in Sp. Vin. R. The Caſe, 
in my Opinion, being very extraordinary, occaſion d 
my giving the above Account of it, which I declare 


to be Truth, having open'd the Child in the Preſence | 


of ſeveral Spectators. — my Hand, 


Wn n. W oe 


—ů 
— 


IV. 4 "I from th Marg uis de Cau- 


mont to Sir Hans Sloane, Bs Preſs dent 
of the Royal Society, containing the De- 


ſcription of a very extraordinary Stone 


or Calculus taken out of the Bladder of 


a Man after Death; tranſlated from the 
ans Da 8. M. D. F. R. S. 


* non, une 0. 1 32. 
SIR, Avignon, June 30. 173 
0 U have an indiſputable Right to all the 
Wonders of Nature: They have, in ſome 
manner, recourſe to your Tribunal: For where can 
they be examined with ſuch Judgment? This is my 
Motive for communicating to you the Figure of an 
uncommon Stone found lately in the Bladder of a 


dead . which I had engrayed in my own Pre- 
BUD 3 --- ſence. 
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Tence. *Tis exactly conformable to the Original, 
The moſt able Phyſicians, and the beft Anatomiſts, 
whom I have conſulted on this Subject, aſſure me 
they never ſaw any thing like it of the kind. I can 
vouch, that the Engraving, tho very exact, does not 
come up to this fingular Work of Nature ; the ten 
Branches of which, that ſpread from the Centre, 
have ſome Reſemblance with thofe of certain Plants. 
It is a matter of Difficulty to me to think, that the 
Syſtem of Juxt-Appoſition, which is employ'd to ex- 
plain the ſucceſſive Growth of common Stones or 
Calculi, can hold good on this Occaſion. I dare not 
however adyance, that Vegetation has any Share here- 
in : Though the Shape of the Branches of the Stone, 
of the Canals, or Papillæ, which ſeem deſtin'd to 
convey the nutritious Juices, do in ſome meaſure 
favour this Hypotheſis. I hope, Sir, you will be ſo 
| kind to give me your Thoughts on this Phenomenon 
of Nature. I ſhall eſteem it as a ſure and infallible 
Oracle, and ſhall bring to it, as to a fix'd Point, every 
Conjecture and Idea that ſuch a Novelty can give Riſe 
to. I thought proper to join to the Figure of the 
Stone, the Account of the Patient's Diſtemper, in 
whoſe Bladder it was found; as Mr. Salien, Surgeon 
of Liſle in the County of Venaiſſin, has ſent it to me. 
The Fact, of itſelf, examin'd with ſuch Philoſophical 
Eyes as yours, Sir, cannot fail of appearing curions. 
And moreover, skilful Lithotomiſts may reap 
ſome Advantage by it, for perfecting their Opera- 
tions. For allowing the Poſlibility of Calculi of a 
Conformation ſomewhat like this, which they may 
judge of by knowing the Bulk of the Stone, they 
will underſtand, that in ſuch a Caſe, no other ener 
— — 


. 
but that of the high Operation can facilitate the Ex. 
traction of an extraneous Body, whoſe Branches can- 


not fail cauſing conſiderable Lacerations; unleſs they 
found ſome favourable Circumſtances, and that the 


Contexture of it were brittle enough to break it be⸗ 
fore its being extracted. 


perfect Veneration have for you, were my Motives 


in examining it. All Europe does Juſtice to your 


Merit. Such a Suffrage as mine can add nothing to 


your — and only does Honour to my Dil 


cernment. 


I have the Honour to be with the * Reſpect, 


our moſt humble ” 
And moſt obedient $, ervant; 


The Marquis of Caumont. 


V. An * of be Caſe Set : 
tranſlated * the French by Mr. Zoll- 


man, F. R. S 
NE Joſe 1 Vaſſe Tnhabitant of - Le Thor, a 


Liſle in the County of Venaiſſin, aged Sixty-fix 
Years, of a robuſt Conſtitution, who uſed to 2 
apOous 
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But I am aware, Sir, that I do but domnicr- on a 
Subject quite foreign to me. Curioſity, join'd to the 


ſmall! Town at a ſhort League's Diſtance A | 
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about to Fairs and Markets in that County, dealing! in 
Corn and Cattle, without having ever complain'd of 
any Indiſpoſition, began on the 14th of February 
1731. to feel in the Night-time ſome Difficulty of 
making Water, attended With a Smarting about the 
Glens ; which however did not hinder him from at- 
tending his Buſineſs as before. 

On the 28th of March 1732. the ſaid Vaſe was 
ſeiz d in the Night with a true 1/churia, which 
cruelly tormented him. 1 was ſent for on the 29th 
in the Evening, to ſearch him, and to draw off the 
Urine. I drew accordingly ſix Cups, each contain- 
ing one Pint and a Quarter. The Patient found im- 
mediate Eaſe, and continued without Pains or Fever, ſo 
that he thought himſelf intirely cured. But the N ight 
following the Pains return d, which made him reſolye 
to come to Liſſe, to be nearcr at Hand to be ſounded : 

He came on the 3oth of March aforeſaid; and had his 

Water drawn off regularly every Day, Morning and 
Evening, till the 15th of Aprz/ next, during all which 
Time the Patient ſuffer'd no Pains, did not fall away, 
nor had any Symptoms of Sickneſs upon him. 
On the 15th of April, being the third Day of 
Eaſter Holidays, he ſupped with his uſual Appetite; 
but half an Hour after Supper, he was ſeized with a 
violent ſhaking Fit, which laſted a full Hour, upon 
which a burning Feyer enſued, attended with an un- 
quenchable Thirſt, with great Head ach, and an ex- 
traordinary Reſlleſſneßs. 

In this Condition I found the Patient haut Eight! in 
the Evening, being the Hour I uſually went to found 
him. 1 immediately prepar'd myſelf to draw off his 


Water, according to Cuſtom, thinking thereby to pro- 
— 
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cure him ſome Eaſe. Till then the Catheter had 


enter d without any Obſtacle; but this time, upon my. 


puſhing it into the Bladder, I felt a Stone which ob- 
ſtructed its Paſſage. I turn d the Catheter to the Left, 

and hit upon one of the Branches of the Stone, which 
you have with this in a Print engrav'd by Order of the 
Marquis de Caumont, from the Stone itſelf, which I had 


ſent him [See the Fig. in the Tas. prefix” 4.1 In order 
to know whether there was not another Stone, I 


drew the Catheter a little back, turning it to the Right, 
which was done without any Difficulty; and having 
puſhed it in again, I met with another Branch of the 


ſame Stone, which I took for a Stone different from 
the former, and concluded then, that I had found 
ſeveral Stones in the Patient's Bladder ; and that if the 


bad Symptoms which appear'd, ſhould continue any 


longer, there was no Probability of his recovering. 
Accordingly, the Hiccough coming upon him on the 


20th, and the other Symptoms not diſcontinuing, he 


died on the 28th. The Stone was taken out four 


Hours after his Death, in the Preſence of M. Granet 


the Curate, M. Caſari a Burgher of this Town, and 


two of my Apprentices. 


The extraordinary Figure of this Stone will be of 


no great Uſe for practical Surgery; but it may fur- 


niſh Matter of much Reaſoning for Philoſophers, to 
know how it could be form'd in the Bladder, and yet 
not be troubleſome to the Patient for ſo long a Time; 


what it may be that has given it ſo particular a Figure, 
and ſo regularly ſhaped. For my own Part, I do not 


queſtion but it was ſuſpended in the Bladder of the 


Patient, where it might be framed by the Urine ; the 
dried membrancous Filaments, which are {till 2 
ceive 
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ceived on the Extremities of ſome of the Branches, 
are anew Proof of this Conjecture. The Stone hap- 
pening afterwards to looſen itſelf, may have occa- 
fioned to the Patient all thoſe Symptoms that befel 
him at laft, and afterwards Death itſelf. This Opinion 
may appear extraordinary to able Lithotomiſts, and | 
willingly ſubmit it to their better Underſtaning. 


Salien, Surgeon, 


VI. Sir Hans Sloane, Bart. Pr. R. S. bis 
Anſwer to the Marquis de Caumont's 

Letter, concerning this Stone; tranſlated 
From the Latin by Tho. Stack, M. D. F. R. S. 


Am extremely obliged for the Favour of your 
A Lordſhip's Letter, and the incloſed Figure and Ac- 
count of a Stone taken out of the Bladder ; which is 

ſo ſingular, that among ſome Hundreds of thoſe in 
my Poſſeſſion, I have not any that comes near it. 
Once indeed I had under my Care a Gentleman be- 
tween ſixty and ſeventy Years of Age, who had extra- 
ordinary Difficulties in making Water, and an Incon- 
veniency even beyond that; which was, that he could 
not ſit in an ordinary Chair without ſuffering ex- 
tremely in the Region of the Peritoneum. With the 
Help of lenient ſoft Medicines and Waters, he voided 
by the Urethra a Stone, which was flat in the Middle, 

and ſmooth, but had five Points, nnn Rove: 
© 
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of a Spur. The Points of the Rays were ſharp, but 
there were no Aſperities or Cryſtallizations on their- 


Surfaces. It was ſmall, fo as after many Days to paſs 


along the Urethra. But if it had not paſſed thtbugh 


the Neck of the Bladder, but remain'd in the Blad. 
der, it would, in all Probability, have attracted Mat- 
ter to all the Points or Rays, and increaſed in all Di- 
menſions. 


It is very common, that when any extraneous ſolid 


Subſtance gets into the Bladder, there is either attracted 
to it, or adheres to and ſurrounds it, a tartareous cal- 
culous Concretion, which aſſumes the Figure of the 
ſaid Body now in its Centre, as a N ucleus. 


There was a Soldier cut in &. Thomas's Hoſpital, 
London, for the Stone, which, when taken out, was 
found to cover a Muſquet-bullet, that had been ſhot 


into his Bladder, where it was cover d by a calculous 
Concretion. 


I have a ſilver Bodkin, which a Genen uſed 
for her Hair; and thinking with it to thruſt back a 
Stone that was engaged in the Neck of her Bladder, 
it ſlipp'd into it, and the calculous Matter gather d 
on the larger End into a Stone of an oblong Figure, 


and equal Thickneſs, of half an Inch all round the 


Bod kin. 
I have likewifo 2 common Pin, which by 1 
means or other had got into the Bladder of a young 


Woman, and was there coated all over by a calculous 


Matter; but having occaſion d a fiſtulous Ulcer in her 
Groin, it was diſcharg cd thence with the Matter of 
the Fiſtula. 
It is in this manner that Bezoars are formed: for 1 
have the common Eaſt-India Bezoars, which. are 
Ccc roundiſh, 
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roundiſh, and have in their Centres the Seeds of a 
ſort of Acacia, which had attracted, or was coated 
over by that Subſtance, eſteem'd a great Cordial or 
Aleupbarmac; while others are long, and are gather d 
in Layers or Coats upon the Stalks of Vegetables. 
And I have one form'd round the Stone of that great 
Plum, which comes pickled from thence, and is called 
Mango. 

As to the Aſperities or Prickles on the Rays, they 5 
are taken notice of, ſo long ſince as the Time of 
Cornelius Celſus, who, Lib. VII. c. 26. calls them 

Calculi Spinoſi. 

It may ſeem very ſtrange and paradoxical, what! 
can aſſure your Lordſhip is true, that the fewer the 
Knobs, Aſperities or Prickles are on the Surface of 
Calculi, the more troubleſome they are to the Per- 
ſons in whoſe Bladders they lie. Dr. Hicłes, a very 
learned Divine here, and deſervedly famous for 
his Knowledge in Antiquities and the Northern Lan- 
guages, was the moſt tormented with the Stone in his 
Bladder of any I ever knew, eſpecially upon any Mo- 
tion. He would not ſubmit to be cut for the Diſtem- 
per, upon the account of his Age, and many other 
| Reaſons; but order'd his Executors, that he ſhould be 
open'd after Death, and the Stone taken out of his 

Bladder, put into a ſilver Box, and given to me, who 
had been his Phyſician for many Years, to place it in 
my Collection of ſuch kind of Curioſities. What is 
very particular in this Stone, is, that the Protuberances 
and Prickles upon it were few, and at a Diſtance from 
each other. Every one of them had made a Hole in 
his Bladder, like a Sheath or Socket; and when, up- 


on Motion, they were removed out of their corre- 
ſponding 


wr 


Parts, and put him upon the Rack of Pain. 
When they are thick-ſet, one hinders the other 
from entering or wounding ſo deep; and perhaps gets 


not much farther than the Macus which lines the In- 


fide of the Bladder. 

I hope your Lordſhip will pardon my not anſwer- 
ing your Letter ſooner : *** By the haſty Account of 
ſcycral Matters of Fact and Obſervations that occur'd 
to my Memory, relating to the Subject of that very 


uncommon Stone, you will ſee, that I am very far 
from being able to ſatisfy you about its odd Figure, 
or ſay any thing better on the Cauſes of it, than your 


Lordſhip, or the skilful and accurate Surgeon who 
attended the Patient, have thought reaſonable, How- 


ever, by this it will appear, that I am extremely glad 
upon every Occaſion to ſhew the — Reſpect, 


with which I have the Honour to be, 
My L 0 R D, 
Tour Lordfiip 8 


Noſt humble and moſt 
obedient Servant, 


Hans Sloane. 


ſponding Sheaths, they hurt the Bladder in the ſound 
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Vil. ” 8 1 ſome Oil of Kaſſaffas 
I r 


* cryſtallized, E 


i J ohn Maud, Chemiſt, 
F. R. S. 


AVIN lately met with an uncommon PH. 
| nomenon in Chemiſtry, ſurpriſing to many well 
experienc'd in that Art, to whom I have related it; I 
hope the Honourable Soc ET will excuſe the Li- 
berty I have here taken, in preſenting it before them. 

A few Days ago, 1 obſerv'd ſome eſſential Oil of 
Saſſafras, which had ſtood expos d to a froſty Night, 
in an open Veſſel, was chang'd, three Parts out of 

four, into very beautiful tranſparent Cryſtals, three 
or four Inches in Length, half an Inch 3 in Thickneſs, 
and of an hexagonal Form. 

Theſe Cryſtals ſubſided in Water, were indifoln. 

ble in it, inflammable in the Fire, and when expos d 

thereto, melted into their priſtine State. Hence it is 
evident, that they ſtill retain the natural Qualities of an 

Oil, although they appear under a different Modifica- 

tion of their conſtituent Parts. What is moſt remark- 
able herein, conſiſts in a Metamorphoſis from a fluid 
to a ſolid Body, of ſuch a particular Figure, and from 

a yellowiſh Liquor (not unlike Madera Wine) to a 
very pellucid Body, like Ice congeal'd from the moſt 

tranſparent Water. This ſeems to afford a new In- 


ftance of Cryſtallization, which being generally ac- 
counted for by the Particles of a Fluid, or thoſe of 
any other Body, ſuſpended by the Fluid, brought 
nearer by Cold, and at length coming within the 
Sphere of each other's s Attraction, unite together into 


an 


[ 29]. 


an immediate Contact. This Oil being one of the 


heavieſt Oils, and even heavier than Water, is the more 
likely thus to unite, as its Parts are nearer together. 


This may be a Hint to the Curious, to diſcover 
wherein conſiſts the Difference of Solidity and Flui- 


dity; and likewiſe ſhews how much the Colour of 
Bodies depends on the. mechanical Situation of their 


Parts... 


'%@ 2 like Cry ftallization from Thyme, by Dr. Ms 
which he calls Camplora Tus Ne 389. and 431. of theſe 


Ti ranſaftions. | 


Damp in a Well in the Ile of Wight; 


communicated in a Letter from Mr. Benj. 


Cooke, F. R. S. to Mr. Peter Collinſon, 
F. R. S. 


Dear Sir, 


Account of the melancholy Effects of a Damp 
or ſulphureous Vapour, which happen d in this Iſland, 
and & which I was an Eye- witneſs. 


In the Month of June 1733. a Farmer, in Hopes 


Stine a perpetual Spring of good Water, ſunk a 

Ro | 

Feet (through a Soil whoſe Surface was a kind of 

brick Earth mixt with Sand, which in deſcending 

became almoſt wholly hard coarſe yellow Sand); which 
Work 
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Work employed the Labourers about 20 Days, with 
out finding the leaſt Appearance of Water. 

At the Diſtance of about 18 Feet from the Top, 
a Stratum of a mineral Mixture, about nine Inches 
thick, was dug through, without any Inconvenience; 
nor were the Workmen in the leaſt incommoded in 
carrying on the Work, till about the 12th Day after, 
when towards the Evening they were much annoy'd 

with a faint ſuffocating Hear, (which they compar d 
to that coming from the Mouth of an Oven) and 
which, as they were drawn up, was moſt remarkably 
perceiv d, when they came oppoſite to the mineral 
Stratum above. mention d, to come out in the Form 
of a warm ſulphureous Halitus. 

The next Morning, a luſty young Man attempted 
to go down (hand over hand, as the Workmen call it) 
by 1 means of a ſingle Rope which was uſed to draw 
up the Earth digged out ; but as ſoon as he came op- 
polite to the aboye-mention'd Stratum, he became 
incapable of ſuſtaining his own Weight, fell down to 
the Bottom, and died immediately. 

Another young Man, not ſuſpecting the Cauſe, had 
the Rope nimbly drawn up; and having feated him. 
ſelf aſtride a Croſs-ſtick fixed to the Rope for that 
Purpoſe, was haſtily let down to his Friend's Aſlift- 
ance ; but when he came to the ſame Diſtance from 

the Top, he was obſerv'd to give the Rope a very 
great Shock, and when he came to the Bottom, fell 
.down, as the other had done before him, was ſeiz d 
with violent Convulſions, which held him more than 
Quarter of an Hour, and then he expir d. 
A third Perſon, in Hopes of fetching up this ſe- 
cond before he was quite dead, was tied faſt into a 


large 


C31] 


ſpeechleſs. 


in doing of it, vomit. 


quickly up again, ſoon came to herſelf; which Expe- 


following, by which it was found, that this deſtruc- 


burn clearly at the very Bottom. 


Fog in the Well, ſo thick that one could but jolt ſee 
the dead Bodies through =. 
Water being ſcarce i in that Place, the Well was left 
open for about cight Months, in Hopes the Damp. 
might at laſt wholly leave it; but inſtead of ſo doing 
it became worſe; and not confining itſelf within its 
firſt Bounds, it overflow'd at the Top, where, when 
the Air was moiſt, it appear'd like a thin white Fog; 
and when the Air was dry, could be perceiv'd like a 
| warm 


large Basket, and let down with more Caution; but 
when he came to the ſame Stratum, finding his Breath 
going, (as he expreſs d it) he cried out, and was drawn 
up again ; but remain'd in the open Air, for the Space 
of near half an Hour, pale as dcad, panting and - 


The dead Bodics were, within three Hours Space, 
drawn up by the Help of a ſort of Tongs, uſed to 
fetch Things up from the Bottom of the Sens: but- 
brought ſuch a diſagreeable Stench in their Cloaths 
with them, as made ſeveral hardy Men, who. aſſiſted 


The next Day a Cat was let down, and at the ſame 
Place ſeiz d with Convulſions; but being drawn 


riment was repeated ſeveral times for ſome Weeks 


tive Vapour was ſometimes of a greater and ſome- 
times leſſer Force, and ſometimes quite gone, ſo that 
the Cat felt no Uneaſineſs; and a lighted Candle, 
which would ſometimes be immediately extinguiſh'd 
as ſoon as it ſunk below this deadly Stratum, would 


It was very remarkable, that there was a whitiſh - 
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Warm Breath, at all times diffuſing a ſulphureous 

Stench, (ſomething like that. which 1 ARE File- 

ings of Iron, while corroding with Vinegar) affecting 

thoſe who came into it with 2 a Giddineſs, Shortneſs of 
Breath, and Propenſity to vomit. ſo that at laſt the 

Well was filled up, being troublelome to the Family 
which liv d near it. ts 

have ſent you a little Quantity of the Stratum 

above mention d, which is continued to the neigh- 
bouring Clift, where, when heated with rhe Sum- 

mer's Sun, it gives a noiſome ſulphureous Smell, and 

is, after moderate Rains, coverd with a yellowiſh 

effloreſcent Salt, very aſtringent and acid. — On the 
Shore below there are Jer d Pyrites. 


T am, 
Dear Sir, 


Newport (Wight Iſle) our moſt aAſfeckionate 
** humble Ser ant, 


Benj. Cooke 


By a Letter. ſince from Mr. Cooke, he ſays, ” 
T have recollected ſome further Obſervations on the 
Damp. The Vein which was cut through in the 
Middle of the Well, from whence were emitted the 
fatal Effluvia, is a crude Ore made up with Iron, Sul- 
phur and acid Salts, mix'd with Fyrites. 


Theſe Efiuvia were not perceiv id till after the Vein 
had imbib'd the Air for ſeveral Days. 


Whilſt the Air continued dry, theſe Effluvia ſub- 
ſided, and lay in the lower Fart of the Well, which 


ſeem'd 
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ſeem d fill'd near to an exact Level with the Stratum 
from whence they came. 
But when the Weather became rainy the Quan- 


tity as well as the Impetus of the E — increaſed to 


ſuch a Degree, as to appear in Mornings over the Top 


of the Well, in the Form of a Miſt, "and gave great 


Annoyance to thoſe that came within its — of 
Action. 


From hence it is worth obſerving, that the ſame 
Damp, according to the Variation of the Weather, is 
— * or lighter than the Air. 


the Royal Society, concerning Magnets 
| having more Poles than two; by John 
Eames, F. R. S. with ſome 8 by 
2 Deſaguliers c on the Subject. 


N E ſagacious Dr. Halley, , in his Account of 
the Changes of the Variation of the Magne- 

tical Needle, upon the Hypotheſis of the Earth's be- 
ing one great Magnet having four Magnetical Poles, 
tells us, that he had found two Difficulties not eaſy 


Poles, whereas the Earth had viſibly four, if not 
more, c. I find in looking over the Copy of the 
Journal Book of this Honourable Society, Vol. II. an 
Article in the following Words: 


D d d Fuly 


x. An | cd from 4 * Ile of : 


to farmount-; the one was, that no Magnet he had 
ever ſeen or heard of, had more than two oppoſite 
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July 20. 1664. _ 
8 Mr. Ball produced ſeveral Load-ſtones, and 
oh among them two Terrella's, whereof one ſeem d 
to have four Poles, with a Circle paſſing between 
«© them, of no Virtue at all. Some of the Com- 
e pany ſuggeſted, that it was probable this Stone 
conſiſted of two Stones, by Nature cemented to- 
„ gether by a Piece that had no Magnetical Quality 
© init. 


Query, Whether this Stone can be come at, to 
examine whether it be a ſingle or a double Stone ? 


AQ 


c 


a) 


An Account of ſome Magnetical E xperiments by 
e J. I. Deſaguliers. 


In the Vear 171 5, trying ſome Experiments 1 upon 
a very large weak Load-ſtone, I found that it had 
ſeveral Poles : Then I tried ſeveral other Load- ſtones, 
and often found four Poles in ſuch as had been arm'd 
when I took off their Armour. In large coarſe 

Stones I found ſometimes eight, nine, or ten Poles. 
This made me belieye all Load-ſtones to have ſeveral 
Poles; but when I tried my Lord Pazſley's (ſince 
Earl of Abercorn) Load-ſtones, and other very good 
ones, I then found that homogeneous Load-ſtones 
had but two Poles; thoſe that have more being only 


an Aggregate of Magnetical and other Matter, which 4 


makes an heterogeneous Subſtance. Such is the So- 
cicty's great Load. Lone; for it has ſeyeral Poles. 


_ — — — — — — — — — 


X. An 


— 


31. 


ments made before the Royal Society, on 
Thurſday the 24th Day of June 1736. 


by the Rev. J. T. Delaguliers, LL.D. 


FS 


meter (which having been 15 Years in an erect 


Poſition, had acquir'd a fix d Pole at Top, ſo that the 

End which had ſtood uppermoſt attracted the North 
End of a Compaſs-Needle, and the other End the 
South End of the Needle); and having ſuſpended it 


by a String for the Space of half a Year, it acquir'd 
a fix d South Pole at that End, as well as it had done 
at the other in the Time of 15 Years, without dimi- 


niſhing the Virtue of the other End: So that both 
Ends of the Rod in any Situation attracted the N orth 


End of the Needle of the Compaſs. 
That Rods of Iron untouch'd, or which have not 


acquir'd a Magnetic Virtue by their Situation, will 


with their upper End (whateyer End of the Bar be 

held upwards) attract the North End of the Needle, 

and the lower End of the Bar the South End of the 

Needle, is a Truth known many Years ago, and men- 
tion d in Dr. Brown s Book of yulgar Errors. 


X An — of ſome Magnetical Experi- 
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Took a Bar of Iron, of one fourth of an Inch Dia- 
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An Account of ſome Magnetical Experiments mage 

before the Royal Society, on Thurſday the 2 of 
April 1737. by Dr. Deſaguliers. 


T is well known, and has been often found by 
Experience, that an iron Bar untouch'd by a Load- 
ſtone, will, with its upper End, attract the North 
End of the Needle of a Compaſs, when the ſaid Bar 
is held upright, and the South End of the Needle with 
its lower End, when applied to it, ſtill in a perpen- 
dicular Poſition, whatſoever End of the Bar be held 
up; unleſs the Bar has acquir'd a fix d Pole by having 
been long in a vertical Poſition. But if the Bar from 
a vertical be brought to an horizontal Poſition, the 
Needle will return into the Situation it had before, 
which was in the Magnetical Meridian, the Bar being 
then at Right Angles to it. Upon raiſt ing or ſi nking 
the End of the Bar which 1s fartheſt from the Needle, 
the one or the other End of the Needle will begin to 
move towards the Bar. Such a Bar has in itſelf no 
fix'd Magnetic Virtue; but if it had, it muſt be heated 
red-hot, "and then cool d in an horizontal Poſition. 
A Bar thus prepar d is fit to make the following Ex- 
1 communicated to me by Monſies eur Du 
Fay. 3 
Hold the Bar upright, and give it a Blow or two 
againſt the Ground with its lower End and that End 
will attract the South End of the Needle, when the 
Bar is held horizontal, and at Right Angles to the 
Magnetic Meridian: The other End held horizontal 
in the ſame manner, will attract the North End of the 
Needle. Invert the Bar, and the Virtue of it will 
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be loſt by ſtriking as many Blows with it againſt the 


[38] 


Ground with the other End: Then ſtrike another 
Blow or two, and the End which attrafted the North 
End of the Needle will now attract the South End, 
and fo vice verſa, the Poſition being ſtill hori- 


 zontal. 


If the Blow be given againſt the Ceiling, or any 
horizontal Body, with the upper End of the Bar, the 


ſame Virtue will be communicated as before. 


This will likewiſe happen, if the upper or lower 
End of the Bar be ſtruck with an Hammer or Mal- 


let; whether the Blow be given end- wiſe or at Right 


Angles to the Bar: Nay, though it ſhould be given - 


in the. Middle of the Bar; the Poſition of the Bar 


at receiving the Blow being all that is requiſite ; for 


if you give the Bar only a Jerk or Shake in that ver- 
tical Poſition, it will receive the Virtue, as if there 


were in the Iron ſeveral Threads or Beards fix'd at 


plac'd the other way by inverting the Bar, and then 


one End, as Monſieur Du Fay ſuppoſes, which the 


Blow or Shake laid all one WAY, and which were 


giving it a Shake or Blow. 
N. B. When the Bar is plac d horizontally, a Blow 


4n the Middle 2 its Virtuc. 
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XI. The Deſcription of an Antique Mera / 
Stamp, in the Collection of his Grace 
CHARLES Duke of Richmond, Lenox 
and Aubigny, F. R. S. &c. being one of 

the Inſtances, how near the Romans had 

arrived to the Art of Printing; with ſome 
| Remarks by C. Mortimer, M. D. Fellow 


the College of Phyſicians, and Secr. R.S. 
| Lond. , 


YINCE Arts and Sciences, eil Statuary and 
Sculpture, were arrived at ſo great Perfection, 
when the Roman Empire was in its Glory, as the 
many beautiful Statues, the exquiſite- Intaglia s, and 
fine Medals, which Time hath handed down to us, do 
ſufficiently evince; it is much to be wonder'd at, that 
they never hit upon the Method of printing Books. 
The Dies they made for their Coins, and their 
ſtamping them on the Metal, was in reality Printing 
on Metal; their Seals cut in Cornelians and Agates, 
and their preſling them on Dough and ſoft Wax, Was 
another ſort of Printing; and a third ſort was the 
marking their earthen Veſſels, while the Clay was 
ſoft, with the Name of the Potter, or the Owner the 
Veſſel was made for. Theſe being of a larger Size, 
were 


Con] I 
were properly called Signa; the Seals cut in Stone 
were called S$7z:lla; Sigillum being a Diminutive- of 
Signum, as Tigillum is of Tignum: But the later and 
more barbarous Latiniſts have form'd the Diminutive 
of Signum into Signetums; and if a very ſmall Pocket- 

Seal, they have called it Signaculum. See Job. Mich. 
Heinecius de Sigillis. Francof. 1709. Fol. p. 16. &. ſeq. 
The learned Montfaucon, amongſt his prodigious 
Treaſures of Antiquities, in his Antiquité expliquee, 
Tom. III. Partie 24. Chap. 12. gives us the Figures 
and Deſcriptions of ſeveral of theſe larger Hilla or 
 S;gna, whereon, he faith, the Names were all cut 
in hollow in capital Letters, Domini Patronique 
nomen majuſculis literis inſculptum, which nge 
_ expreſſes in French, imprime en creux; and he : 
imagines their Uſe to have been to mark earthen 
| Veſſels, particularly thoſe great earthen Jars, wherein 
the Romans uſed to keep their Wines. If any of 
them had occurr'd to him with the Letters exciſæ, ex- 
ſculpte, protuberant or ſtanding out, as the Types in 
our modern way of Printing are made, ſo accurate a 
Deſcriber of Antiquities could not have paſſed ſuch 
an one over without having mention'd it, and that 
the rather becauſe of its being a greater Rarity : tho' 
ſeyeral Lamps of Terra cotta are ſtamp'd with Letters 
impreſſed or hollow, from ſuch protuberant Letters as 
in this Stamp, but the greater Number have the Letters 
raiſed, or ſtanding out. B 
Lou have here the Impreſſion and Figure of 
one of theſe laſt ſort of Stamps *, whereon the 
Letters are exſculptæ or protuberant, as is like- 
wiſe the Edge or Border round the whole Stamp. 
3 This 
* The Impreſſion at p. 388. is from the very Stamp itſelf, and che 
Figure of che Stamp is repreſented in the TAB. prefixed. = 
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This Stamp is made of the true antient Braſs, and is 
cover'd over with a green Scale or Coat, ſuch as is 
uſually ſeen on antient Medals. It was found in 
or near Rome. On the Back is faſten d a Ring, 
whereof the Hole is Z of an Engliſ Inch one 
way, and 4+ the other way; the Plate itſelf is two 
Inches long, wanting 8, and its Breadth exactly 41 
of an Inch: The Sides are parallel to one another, 
and the Ends are likewiſe parallel to each other, 
but they are not upon an exact Square with the Sides, 
varying about one Degree and an half from an exa& 
Rectangle. On the under Side ftand two Lines or 
Rows of Letters of an Inch in Height, and well- 
form'd Roman Capitals: The Faces of them ſtand up 
all upon an exact Level with one another, and with 
the Edge or Border of the Stamp; their Protuberance 
or Height above the Ground is different, the Ground 
being cut uneven; for cloſe to moſt of the Letters 
the Ground is cut away only 26, cloſe to ſome near 
5 and cloſe to the Edges full 25. The firſt Line 
contains theſe Letters, CICAECILIX, with a 
Stop or Leaf to fill up the Line; in the ſecond 
Line, HERMIAE.SN. Which I judge is to be 
read = ulii Cæcili, Hermiæ Signum. Who this 
Caius Fulius Cæcilus was, 1 cannot find, he being 
probably a Man in a private Station, and ſo his 
Name hath not been handed down to us in any 
Monuments, but only accidentally in this Stamp. 


In Gruter occur two of the Name of Hermias, and 


ſeveral of the Cæcilii, but none with theſe two 
Names joined together. SES. 
The Uſe of this Stamp ſeems to have been for 
the Signature of the aboye-mention'd private Man, 
to ſave him the Trouble of writing his N ws as 
ſome 


A 
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FRO People have now-a-days. It was certainly uſed 
on Paper or Membranes, being firſt dipt into Ink, 
or ſome ſort of Paint, becauſe of the Protuberance 
of the Letters, the hollow Letters being fitter for 
ſoft Subſtances, on which they leave the Impreſſion 
ſtanding up, and conſequently more legible. An- 
other Argument to me, that this Stamp was not to 
| be uſed on any ſoft Subſtance into which it might 
be preſſed quite down to the Ground, is the Un- 
evenneſs .and Roughneſs with which the Ground is 
finiſh'd, which, was it to have made part of the Im- 
preſſion, the Workman would have finiſh'd with 
more Accuracy; but he, knowing that the Surface 
of the Letters was to perform the whole Work 
requir'd, was only. attentive to finiſh them with that 

accurate Lenne that theſe have. - 
The learned Mr. Mattaire, in his Annales T 5 %- 
graphici, Hagæ 1719. in 49. p. 4. concludes from 

the beſt Authors, that our modern Art of Printing 

was firſt thought of about the Year 1440. A Copy 
of the Book he mentions, 2b. p. 13. called Speculum + 
noſtre. Salutis, being Pictures of Stories out of the 
Bible, with Verſes underneath, in Datch, I have 
ſcen in the Stad. houſe at Harlem. Each Page was 
printed from a- Block of Wood, like a forry wooden 
Cut; and this was the firſt Eſſay of Printing, which 
Hint was taken from Engraving, and is What he 
means p. 4 by Typi fixi; after which they ſoon im- 
prov'd to. uſe ſeparate Types, as We now do, which 
be terms, ibid. Typi mobiles. This Stamp is, in 

Reality, a ſmall Frame of fixt Types, and FE 
with our 3 Printer's Ink, which is only a ſort 
of black Paint, as rcadily as any Set of Letters, cut 
HEE: in 
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in the rude manner theſe are, can be expected to per: 
form: I have therefore exhibited the Impreſſion of 
it, at the Head of this Paper, as the moſt antient Sample 
of Printing we know of; for by the Appearance of 
the Metal it ſeems to be of the Upper Empire. 

We ſee by this Stamp of two Lines, that the very 
Eſſence of Printing was known to the Romans, and 
they had nothing to do but to have made a Stamp 
with Lines three or four times as long, and con- 
taining twenty inſtead of two Lines, to have form'd 
a Frame of Types that would have printed a whole 
Page, as well as Coſters wooden Blocks, which he 
uſed in printing the Speculum Salutis. 


_ o 


In the firſt Volume of a Collection of ſeveral 
Pieces of Mr. Fohn Toland, printed Lond. 1726. in 
80. p. 297. is a ſmall Tract of his intituled, Conje- 
Fara. veroſimilis de prima Typographiæ Inventione, 
which is founded upon the following Paſſage in Ci- 
cero, in cap. 20. Lib. II. de Natura Deorum; where 
Balbus the Stor uſes the following Words in an 
Argument againſt Yellezus an Epicurean : 
Hic ego non mirer eſſe aliquem, qui ſibi perſua- 
deat, corpora. quædam ſolida atque maividua vi & 
gravitate ferri; mundumque e 2 ornatiſſemum &. 
pulcherrimum, ex eorum concurſione fortuita? Hoc 
qui exiſtimet fieri potuiſſe, non intelligo cur non 
 zdem putet, fi innumerabiles units & viginti forme 
literarum (vel aureæ vel quales libet) aliquo conj i- 
ciantur; poſſe ex his in terram excuſſis annales 
Ennii, ut deinceps legi poſſmt, effici; quod neſcio 
anne in uno quidem. verſu poſſit tantum valere for- 
Tuna. | - | 


He 


in - + 
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He conjectures that this ver: 


their Types, calling them Forme Literarum, and 
made them of Metal, as he fays, aureæ vel 


tione, Cicero hath the very Phraſe imprimere literas. 
Brands for marking Cattle were in Uſe in Virgils 
Time, Georg. Lib. III. ver. 158. where he ſays, 
Continuoque notas, & nomina gentis inurunt. 
Procopius, in his Hiſtoria Arcana, ſays, the Em- 


a thin ſmooth Piece of Board, through which were 
cut Holes in form of the four Letters V F. 
which, laid on the Pape int of 


Hand, his Hand was guided by another. Poſſibly 


manner, by Plates of Pewter or Copper, or only 
Paſtboards, with Slits in them in form of the Figures 
that are to be painted on the Cards. V 


| ry Paſſage gave the firſt | 
| Hint to the Inventors of Printing about the Year © 
1445. becauſe they retain'd even Ciceros Name for 


quales 
libet. Moreover, in Cap. 10. Lib. III. de Divina- 


peror Juſtinus, not being able to write his Name, had 


r, ſery'd to direct the Point of 
his Pen; which being dipt in red Ink, and put in his 


this may likewiſe have given the Hint to the firſt of 
our Card- makers, who paint their Cards in the ſame 


— 
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XII. Mercurius a Venere ** Mail 17. 
1737. in „ B af Regio Grenovici, 


„„ 7. Bevis, M. D 9 
Tem. Appar. P. M. 
H. M. 8. EEE 0 5 
1 37 o3 If JRxzcedens Limbus Veneris Meri- 


dianum tyanſir, centro a Vertice 
259 46 35... 
Mercurium vero intra teleſcopium ne- 
quaquam conſpiciebam. 
Centrum Mercuri Limbum Veneris præ- 
cedentem præcedebat 12“ Temporis. 
o Repetit. codem tempore præcedebat, 
C 
Do Mercurio Filum parallelum Micrometri 
adccurrente, Cuſpis Veneris auſtrina 
ab eodem Filo reſcinditur, Ig 
unde Venerem Merctirium obtectu- 
ram, vel ſaltem ſtricturam colligebam ; 
Micrometrumi itaque extrahebam, quo 
melius inſtantem Contactum diſcer- 
nerem Tubo 24 Pedum. 
Mercurius haud plus diſtat a Venere 
quam decima vel duodecima parte 
Diametri Veneris: Deinde inimicæ 
: 1 
51 10 Venus iterum clariſſime effulget, Mer- 
curius vero totus ſub Venere latet. 
Nubes jam Venerem rurſus excipiunt, 
ulteriorem tam rari ſpectaculi con- 
minen prohibentes. — 
Mai 
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Diſtantia „Meridlana Solis a Vertice-- 
300 

x: 31 FF. Limbus 3 Veneris Meridian. 

tranſit. | Centro diſtant a Vertice. | 
25 57' 15”. 

Mercurium culminantem neque hac die 
videre licuit, cœlo licet admodum 
ſereno. 

= .* B. Diſtantiæ a vertice a refrationi- . 
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XIII. 7 be 47 of a new tide cad | 
for finding the Variation of the Compaſs 
or Magnetic Needle at Sea, with greater 
Eaſe and Exattneſs than by any ever yet- 
 contriv'd for. that Purpoſe ; by Captain N 
n Middleton, F. R. S, 


0 diſcover the Declination of the Mignetic: - 
Needle, or Variation of the Compaſs at Sea, 
with ſome tolerable Degree of. Certainty and Exact- 
neſs, is a thing of great Uſe and Importance: in the. 
Art of Navigation. 

The Inſtruments and Methods hitherto uſed for- 
this Purpoſe, (as we could eaſily demonſtrate, if it 
were needful) are ſubject to ſeveral Inconveniencies, Er- 

rors and Defects; to to remedy which, this new Azimuth 
— 01s - 


£396]. 


Compaſs was contriv'd, and has by Experience been 
found effectual. It would be needleſs to give a De- 
ſcription to ſuch as have the Inſtrument before them, 
and we ſhall therefore only ſhew the Manner of uſing 
10 and that as briefly as may be, which — as fol- 
lows: 
1/, The Inſtrument muſt be reQified, or fitted for 
Obſervation, by turning it about till the four Car- 
dinal Points, that are "hung upon the Centre-pin, 
agree with the four Cardinal Points on the Chart, at 
the Bottom of the Box : Then-will the Needle, that 
ſhews the Magnetic Meridian, ſtand at no Degrees, 
and the Eaſt and Weſt Points at 90 Degrees, on. the 
graduated Circle within the Box; and in this Situa- 
tion it muſt be kept, as near as may be, during the 
whole time of the Obſeryation. 
ah, Let the Index of the Quadrant be placed to 
that Degree of the Arch, on the Rim of the Box, 
which the Obſerver judges to be nearly equal to the 


Height of the Sun or Star whoſe Azimuth is ſought; 


for by this means the Object will be more readily 

found. 
34ly, Turn the Quadrant round 3 the Sun 
or Star, till it appear upon the vertical Hair within the 
| Teleſcope, to an Eye looking through the ſmall Hole 
or Sight; and then. ſlide the Index alittle upward or 
downward on the Arch, till the Object by this means 
be brought to coincide or touch the viſible Horizon. 
Lafth, The Degrees and Minutes then mark'd 
by the Tales upon the Arch of the Quadrant, will ſhew 
the Altitude of the Object, which will always be the 
ſame, whether the Inſtrument is in Motion or at Reſt; 
at the ſame time the Degree cut by the Index on BE 
| O 


Tw1 


horizontal Rim or Circumference of - the Compaſs- 


box, will give the magnetical Azimuth of the Sun 
or Star. 


N. B. All this may be perform'd by one e Perſon; 
whereas the old Compaſs requires ſeyeral 


to manage it, which alſo makes it ſubject to- 


many great Errors 


How the Variation of the Needle is found by means 


| on Magnetical Azimuth and Altitude thus obtain'd, 
is taught in every Treatiſe of Navigation, and we 


have no need to repeat theſe Rules in this Place. But 


as the Reſolution of this Problem is ſomewhat trouble- 
ſome, and requires ſuch a Knowledge of the Doctrine 
of the Sphere, as every Seaman has not attain d, we 
ſhall here exhibit an caſy Method of diſcovering the 
Variation of the Compaſs without any manner of Cal- 


culation, which cannot fail to render. this Inſtrument 


ſtill more acceptable: To this End, 

1, Let the Magnetic Azimuth of the Sun or any 
Star, when it is near the prime Vertical, and conſider- 
ably elevated above the Horizon) be found according 

to the Directions already given, before it arrive at the 

Meridian, and note well the Altitude, or let the Index 

remain fir d at the ſame Point on the Arch. 

2aly, Find the Magnetic Azimuth of the Sun or 

Star in like manner as before, when it is exactly at the 

ſame Degree of Altitude, after it has paſs d the * 

dian: And; 


zaly, If theſe two Magnetical Azimuths arc equal, | 


the Needle has no Variation: If unequal, add them 


together, and half their Sum will be the true Ari 
muth ; or ſubtra& the leſs from the greater, and half 
the Difference will be the Variation required, The 

ir. 
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. Cimmmllinces of the Obſervation will the more 
- readily diſcover whether the Declination i is Eaſterly or 
; Weſterly. 

VN. . Though: it would-be very commendable i in 
Gentlemen who uſe the Sea, to learn the Names of 
| moſt of the principal Fix d Stars, yet even that Know- 
 . edge is not neceſlary in the Uſe of this Inſtrument : 
Neither is it needful in this Caſe to know. exactly the 
Latitude of the Place of Obſervation, provided the 


not very great: It is ſufficient, that Care be taken to 
obſerve the ſelf-ſame Star, before i it.comes to the Me- 
ridian, and after it has paſs d it; and for the ſake of 
greater Exactneſs, the Caution before given ſhould be 
regarded, to wit, That the Star be at ſome conſider- 

able * above the Horizon, and alſo near the prime 
N Wertical. ES m_ 


XIV. An Account of a Book preſented to the 
Royal Society, and intituled, Notitia Hun- 


gariæ novæ Hiſtorico- Geographica, Oc. 
Auctore Match. Belio. By the Reverend 
_"_ Pearce, D. D.F. R. 1 


HE Author of this Work is the Reverend 
Matthias Bell, a Paſtor among the Lutherans 
at 3 in Hungary. About twelve Vears ago 
he publiſh'd an Account of what he intended to 
execute; and by the Encouragement of his preſent 
Imperial Majeſty, and ſome of the Nobility, he went 
— | — = 


tt 


on with it, notwithſtanding many Difficulties] which 

(as he tells us) he met with in the Undertaking, and 

publiſh'd the firſt Volume laſt Year. - 

Ihhis firſt Volume is to be follow'd by ſeveral 
others; for the Kingdom of Hungary includes 48 
Diſtricts or Counties, and this Volume gives an Ac- 

count of only one of them, and indeed is chiefly 

taken up with the Hiſtory of the City of Presburg 5 
(or Piſonium, as he calls it); which, though inferior 
in other reſpects to the City Buda, is the Place where 

the Emperors (as Kings of Hungary) are crown'd, 
where the States of the Kingdom aſſemble, and the ; 

Courts of Juſtice are held. "i 

This Volume conſiſts of two Parts. The Firſt is 
general, and gives an Account of the phyſical and 
political State of the whole Diſtrict or County of 

Pi ſonium, deſcribing its Soil, Produce, Rivers, the 

Temperature of its Air, the Nature of its Inhabitants WM 
its antient Inhabitants and preſent ones, its Nobility, 
Magiſtrates, and whatſocver belongs to the natural 

and political Hiſtory of the Diſtrict. | 
The ſecond Part (which is much the largeſt) is 
taken up with the Deſcription of the City 6 | 
where the Author is very copious and elaborate in 
ſetting forth every thing that relates to it: Particu- 
larly its antient State under the ſeveral Nations who 
poſſeſs d it, and its preſent State under the Auſtrian 

Family; all its Privileges and Prerogatives, eſpecially 

of the Inauguration of their Kings, which he deſcribes - 
in all its Parts, even to a moſt minute ExaQtneſs. 
He then enters into a Detail of the preſent State of 
the City, its Churches, and other public Buildings, 
its Magiſtrates, Iſlands adj joining, and the Country 

; A2 ronnd 
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round about its Walls; leaving to the next Volume ; 
the Defcription of the four other Cities or principal 
Towns, which are ſituated in the ſame Diſtrict. 

The Work is printed after a moſt beautiful and 

expenſive manner, with all the Ornaments of En- 

gravings that may ſet it off to the beſt Advantage. 
There are two different Proſpects of the City Pres- 
Burg, and a Map of the whole Diſtrict, which ſeems 
to be very accurately taken, and is made by Samuel 
 Mikovinius, a noble Hungarian, and Member of the 

Royal Society of Berlin. Every other Diſtrict is to 

Fave a Map of it plac'd before the Deſcription of it: 
And the Maps arc made in an Aſtronomico-Geome- 
trical Method, upon a careful Survey of each Di- 

ſtrict; for which laborious Work the States of the 
Kingdom of Hungary, by Order of the Emperor, 
were pleas d to give him all manner of Encourage- 
ment and Aſſiſtance: As they have likewiſe to Mr. 
Matthias Bell, the Author of the Deſcription, to 
which the Maps are prefix d. 

Upon the whole, ſhould this Author live long 
enough (if any Life be long enough) for the finiſh- 
ing of ſo very extenſive a Deſign, the Libraries of the 
Learned will receive a great Addition, which may 
not only gratify their Curioſity, but afford Matter of 
Im — in the e of 2 
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XV: A foot Account 0 f Mir Kerfſeboom' $ 
Eſay intituled, /echandeling tot cen 


Proeve om te weeten de probable Me- 5 
nigte des Volks in de Proventie van Hol- 

landt en Weſtfrieſlandt. Hage 1738. in 
4e. door W. Kerſſeboom] apon the Num. 
ber of People in Holland and Weſt-Friez. y 
land, as 45 in Harlem, Gouda and the 
Hague ; drawn from the Bills of Births, 
Buraals, or Marriages, in thoſe Places. 
Wd John Eames, F. R. S. 


\VERY body knows to what uſeful Purpoſes 
the Bills of Births and Burials at the City of 
Broflau, the Capital of Sileſia, have been applied, 
by a very learned and ſagacious Member of the 
ROYAL SOCIETY; as allo what curious Obſerya- 
tions have been made, both Moral, Phyſical and Poli- 
tical, by Sir William Petty, upon the ſame Argument, 
ſeveral Fond before, and Dr. Arbuthnot and others 
ſince. Our induſtrious Author hath not only con- 
ſulted them, but acquainted himſelf more particularly 
with Mr. King s Obſervations in Davenant's Eſſays, 
c. in order to render himſelf more capable of 
making a juſt Eſtimate in this Matter. He begins 
with the Number of inhabitants in the two Provinces 
of Holland and Weſt-Friezland; theſe he makes at 
this time, vis. 1738. to amount in all to 980,000, 
and preſents the Reader with the following Table of 
the Particulars It exhibits the Number of People of 
3 & RT 
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all Ages, living at the ſame time, from the. Birth to 
extreme old Age; which, becauſe it ſhews the Chances 
of Mortality within the Ages mention d, he calls the 

Table of Contingency of Life and Death. 


The Table of Contingency. 


Of above 90 Years old there are 500 
4 2 86 incluſive 2,500 
8 8x ; 
2 71 
GE. | 66 
65 to 
8 
50 
45 
40 
35 
30 8 | 
| 491,500 the Sum above 27 Years. 
of 265 21 94,300 
00 16 83,400 
15. 0 11 87,200 
1 91,800. 
5 to Birth 131,800 
488,500 Sum under 27 Years old. 
; 49¹, 00 
488, 500 


——— 
980,000 Sum of all the Inhabitants: | 


5 This Table is founded upon three Principles, VIS. 
Correct Obſervations upon the Tables of aſſignable 
Annuities in Holland, which have been kept there 


for above 125 Yeats; wherein the Ages of the Perſons 
dying 


WE 


tying are truly enter'd: Upon a Suppoſit tion that there 
are yearly born in the two Provinces 28,000 living 


2s 35 to 1. 


aſcertain the Value of 
tells us, it met with the Profeſſor's Approbation. 


the Number of People in the two Provinces are above 


what hath been obſery' d for more than Loo Years in 
England, and particularly in Landon, out of 35 Chil- 


People in theſe two Provinces will conſiſt of 
504,000 Males. 

2476, ooo Females. 

pit. 
980, ooo. 
He farther remarks, that ĩt a 
able Annuities for Lives mention d before, the Fe- 


or four Vears longer than the ſame Number of Males; 
which he looks upon to be appointed as a Compen- 
ſation for the continual Exceſs there is in the Birth of 
the Males above the Females. 


take Notice of the 


Proportion of Mr. King in Davenant s Eſſays, who 
with 


„ 


Children; and laſtly, that the intire N umber of Inha- 
bitants in any 5 is to the Number of the Births 


This Table was ſent ſome time after its Compoſure to 
Profeſſor s 'Graveſanae, F.R.S. toknow his Thoughts, 
as well concerning the Juſtneſs of it, as its Fitneſs to 
nnuities on Lives; and, as he 


— — — — —— =. » — — 


From this Table it appears, (1. ) That about half 


27 Years old, and conſequently that near the other 
half are under that Age: (2.) Then, by following 


dren born, 18. of them are Boys, and 17 Girls, the. 


ppears from the aſlign- 


males have in all Accidents of Age lived about three 


Having conſider d the Quantity, he then comes to 
he Quality of theſe 980,000 Inhabi - 
tants, and ſays he ſees no Reaſon to differ from the 
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with a great deal of Pains and Judgment bath di vided 
the People of England in this manner: 1 


The Proportion for every 100, ooo Inhabitants is, 
Married Men and Women . . 434,500. 
Widowers 1, 500. 

Unmarried young Men and Children 45. ooo. 
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Travellers, Strangers, Ge. „ - _ 


II this Proportion be anne then the Nyniber 


of each Sort in Holland and est. Frie, 


and will be 
as you have underneath. He adds, that the ſaid Pro- 
vinces can raiſe at this Time 220,000 able - bodied 
Men, deducting 2 for Diſeaſes and other Infirmities. 
But then he admits at 16 years of Age, whereas Dr. 
Halley admits none till 18, Perſons under that Age 
being 3 too weak to bear the Fatigues of War, 
and the Weight of Arms. He then proceeds to 
rectify the Miſtakes of the learned Iſaac Voſſius, who 
makes but 550,000 in Holland, Weſt-Friefland, &c. 
Diſallows Sir William Petty's Account of the Num- 
ber of People in London, becauſe he makes them 


alone equal to the Inhabitants of Holland and Weſt- 
Frieſland together. 
| He cloſes the whole with a Table of the preſent 
Values of Annuities upon Lives, in Proportion to the 
ordinary or common Bonds charged upon thoſe Pro- 
vinces, and ſubject to the extraordinary Taxes raiſed 
at this Time, vig. 1738. You will find annex d, the 
Degrees of Mortality or Fatality, ſaid to be in the 
. and Haagambagt, as alſo the Numbers and 


Con- 
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Conditions of the Inhabitants of Auleaun Har- 
em, Gouda and the Hague, any omitting London at 


this preſent Time. 


The wo 8 of Hol- Tan . 
land and —— | dam. 


Married Men arid 


— 


ae 93999] 227 
f #9" S " ee 28318] 53 
— 39300, 1 44600 2 


gers, &-c 
| Total — — © 2700 2000c| _4150c 536 


The Fatality of the Quarters. dead. The Fairy ofthe == 125 
Spring to Summer 3 "OY _ Fg 


Summer to the Au Þ 4 — 5 2 = 
nal Equinox — 102 

Autumn to Winter 287 | February 88 
Winter to Spring 2 286 March N 


1 
„ 
100 


92 
PF. 
4 5 
November NH . 
Dicomver* 8 h 


Hence it appears, that March is leſs fatal at the | 
Hague and Haagambagt than April, and April than 
May and June; that May is the moſt fatal Month of 
all; " the remaining Months are nearly equal. It 
appears further, that three Parts ot Seaſons of the Year 
are very nearly equal; but that the otlicr Quarter or 
: Seaſon, | 


3 1 1 SIN EDS gy Ee EE ator Bea. 
* n n 8 7 7 


W 


— — - 


x#\J 
_ ” 
4 
4 
* 
U 1 
4 
1 
7 
1 by * 
11 
N 
4 
6 ; 
- p, 
F . 
#% % 
* 4 wy 
'Y 
"2 
7 - 
£ 1 
= * 
* n 
FF: 
4 Ts | 
\ 1 
0 * * F F 
4 | F 
14 
43 5 } 
' A 
- 3K 
l | 
+ 4 
' pf «> 
* 3 
” J \ \ 
1 -* 
* 0 4 0 
J Fe | 
"8 
: 
x {& 8 4 
= $ 
4 Y : 
0 1 . 
28 
. - 
* 
OY 
* t 
%. © 
' . 
9 FT 
F 4 . 
* 
4 
6 - 
na > 
1 . 
1 a 
» LIB 
4 
18 
; *. 
| T4 
4 
oy” £ 
1 F 
£ q 
, 3 N 
11 
A 7 
* % 
# * 
4 d 2 * 
4141 
8 
7 7 4 
E 
# 
9 
1 
22 . 
15 
1 
4 N 
— 1 
# * 
1 Co 
FY 
.* 


Z — 4 


— — a 
o 1 .F Z 
TOS 


1 461 


| Seafon, beginning at the Vernal Equinox, is more 


fatal than any of the reſt by one nN Part. 


TABLE E Annuities for Life 


Let the Annuity be 100 Guilders a Year, upon A Life under a Year old. 


” Guild. Guild. Sti. 


Tes preſent Value is 1667 that is 6 o per Cent. 
Be Life of 5 Years to 'x incluſive 136g — 


10 1 


K 6 1 
I5 to-IT . . 1770 $ 13 
£4 20 to 16 , f 1667 | + © 
8 JJC > 
* 4 t 6 12 
be UU > WW V2 7: ©. 
to 36 . . 1334 ON... 
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U 5. E. on 
_ "Queſtion, Let it be deſird to know the preſent Value 


of any Annuity for Life, for Inſtance, of 90 Guilders 


2 Year, which was:granted in the Year 1703, upon a 
Life then of three Years old. 


Anſwer, The Life now (in 17 38) is between 37 


and 38 Vears old; hence the Number between 40 and 
36 gives 1334, for the preſent Value of an Annuity of 
100 Guilders; hence ( =) 1200 Guilders is 


= the preſent Value of the Annuity for that Life. 


There are other Uſes mention'd; but for theſe I 


refer to the Eſſay itſelf, 


| XVI. An 


T 85 


My. An in Anſwer to that Part of Mr. W 
Kerſſeboom's Eſay, which treats of the 
Number of the Inhabitants of London, ; 
9 Wm. Maitland, F. R. 5. 


YOME time ago an Abſtra of a Political Eſſay, 
written by Mr. W. Kerſſeboom, a Dutch Gentle- 
u. (titles, Verhandeling tot een Proeve om te 
— de probable Menigte des Volks in de Proventie 
van Hollandt en Weſtvrieſlandt) was. read before this 
Honourable Soc IETI; wherein the Author, to the 
great Diſparagement of the City of London, has 
aſſerted 2, that the City of Paris, in the Year 1684, 
and at the Cloſe of the laſt Century, contain d more 
Inhabitants than the City of London. 

And to prove that Paris contains a greater Num- 
ber of Inhabitants than London, he has had recourſe 
to the Accounts of Chriſtenings annually publiſh'd in 
both Cities, without giving himſelf the Trouble to 
inquire into the Nature of thoſe his Authorities; 
which if he had, he would ſoon have diſcover'd, that 
the former, is a perfect Account, while the latter, is 
perhaps the moſt defective of any extant; for the 
Chriſtenings therein mention'd, are only thoſe where - 
at the Pariſh Clerks are preſent : which, I am of Opi- 
nion, cannot amount to near two Thirds of the whole, 

as I ſhall endeavour to make appear. 
The Burials in the annex d Table, by ſome Typogra- 
phical Errors in the Political Account of my Hiſtory of 


gg London 


© Kerſſeboom's Verhandel. p. 14. ib. 17. 
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London, from which it is taken, being increas'd 491 
above the real Number, in Graunt Account b, the Sum 
Total whereof, amounting to 903 50, mult be reduc d to 
89859; and as in the anner d Term of Yeats, there 
appears to have died of the Plague 1 741 ©, three and a 
half of which, 1 compute, would have died of com- 
mon Diſtempers, out of each Hundred, which amount- 
ing to about 61, the ſame being deducted from 89859, 
the real Number of. the Burials, the Sum will be 
reduced to 59798, which token from 90883, the 
Number total 
of the Chri- 4 Hm Accounts E the Cans and] 
ſtenings, there-. | Burials of London, in the following Years. | 
maining Sum | Buried. Zuried | Torals| 
will be, 1085, L fn ena 
whichbeingdi- | : 

vided by Ten, 
the Medium 
thereof will be 
108 4 yearly in 
Fayour of «the | 
93 


1741 lgo350 | 


ot. Gen. & <F 88 
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This Difference in Fayour of the Chriſtenings, is 
_ owing to the Citizens of that Time being almoſt of 
the ſame Religion ; but the Civil War breaking out 
ſoon after, the People deviated into a Variety of Seas, 
ſubverted the Church of England, and aſſuming the 
Civil Power, cftabliſh'd a new Hierarchy, or Church- 
Government. But the Members of the aboliſh'd 


Church continuing to baptize among [Om 
| (with- - 


2 Maitland's Hiſt Lond Sons. * Gary Nat. and Polit. 
Obſerv. 3d Edit. Lond. Maislaud's Hiſt. Lond. P. 535- 


tw). 


(without reporting their Chiriſkeniags to the i new-ap- 
pointed Members of the Company of Pariſh-Clerks) 
occaſton'd' a very great Defett in the Account of 
Chriſtenings „ L d by the ſaid Pariſh- 
DS 

From this E bebe i is to be dated the Majority of the 
Burials in the Bill of Mortality over the Chriſtenings 
of London: And though the Church of England 
was ſoon after re-eſtabliſh'd, yet the numerous Diſ- 
ſenters of all Denominations, perſevering in their 
Separation, continued to baptize within themſelves, 
without ſending in Accounts of their Chriſtenings to 
the reftor'd Members of the Company of Pariſh- 
Clerks; and the Schiſm till continuing, the Ac- 
counts of the Chriſtenings and Burials of this City 
remain upon the ancient Foot of Diviſion and . 
fection. 
Add to this, that net 2 all the foreign Churches 
in London chriſten within themſelves, but likewiſe 
many Churches and Chapels of the Church of Eng- 
land, that ſend not in their Accounts to the Com- 
pany of Pariſh-Clerks, which, together with thoſe of 
the Diſſenters and Foreigners of all Denominations, 
amount to no leſs a Number than one hundred and 
eighty-one Congregations, whoſe Acounts of Chhriſt- 
enings are not publiſh'd : By which it is evident, that 
the vaſt Diſparity between the Chriſtenings and. Bu- 
rials of this City, is not owing, as Mr. Ker ſehoom 
vainly imagines a, to the Reſidence of the Court, Con- 
vention of Parliament, and great Reſort of People 
from all Parts, but in Fact to the great Defect above- 
mention d. 


G 8282 — — 
: Ker ſſeboon?'s Verhandel. P. 25. 


fant. 


However, that Gentleman, from the aforefaid very 
defective Account of the Chriſtenings of this City, 
has calculated the Number of its Inhabitants by a 


Medium of the Chriſtenings in the Years 1684 2 and 


1685; whereby he makes the Number at that Time 
amount to five hundred thouſand three hundred and 
forty- four: But as this Number, is only taken from a 
Medium of two Vears, he imagines it too great; there- 
fore to reduce the ſame to the Number of b four hun- 
dred and ſixty-· nine thouſand ſeven hundred, by a 
Medium of twenty Vears, he has unwarrantably pr pre- 
cluded the Sum of fourteen thouſand ſeven has- 
dred and two, the Number of Chriſtenings in the 
Lear 1684, 
thouſand eight hundred and fifty- one, the Num- 
ber of Chriſtenings in the Year 1674; whereby the 
Number of the Inhabitants of London, i is yery much 
leſſen 4. 
And as a nern een of Mr. X er fſebooud s Parti- 
ality in Favour of the City of Paris, he has calculated 
the Number of its Inhabitants (without mentioning 
the Uncertainty of a Calculation founded on a ſhort 
Space of Time, as he has done in the Caſe of Lon- 
don) at a Medium of the Chriſtenings for the Vears e 
1670, 1671 and 1672, whereby he makes them at that 


time, amount to, fix hundred and ten thouſand three = 


hundred; adding, the Number muſt have been greater 
at the End of the laſt Century ; as by his extravagant 
manner of Calculation it ſhould be at preſent. 
But as it appears by the aboye-ſpecified ten Years 
Account, that the Chriſtenings of London greatly 
excced the Burials of that Time, L think it will not 
. be 


2 © ® Kerſſeboon's Verbandel. p-. = d id, N © ib. p. 16. 


to make room for the Sum of eleven 


* 4 11 1 

be deny 'd, that they exceed the ſame at preſent ; * 
cially if we conſider, that the Number of Chriſtenings 
in Paris, at a Medium of nine Years (preceding that 
of 1737) exceeded that of the Burials ninety-cight 
yearly ;' notwithſtanding that City, not only abounds 


are ſworn to Celibacy, but likewiſe many Thouſands 
of Students. belonging to the Univerſity, who lead a 
ſingle Eife; whereas in London, there are no ſuch. 
Ferſons, to prevent the Increaſe of its Inhabitants. 
And as in my Political Account- of London, it 
appears a, that at a Medium of nine Years, there are 
annually buried in« London 29542; and in Paris 
only 17804, which is 11738 in Favour of the former; 

ſo · — the Births in London at preſent: (accord 
ing to the above- 

Reaſons aforeſaid, and the Paris Account of Chri- 
ſtenings) yearly exceed thoſe of Paris 12 320; where: 
by is "Loy that the Inhabitants of London exceed 
_ thoſe of Paris above three fifths in Number. 
By what has been ſaid, I doubt not but Mr: Rerſſe: 
booms Aſtoniſhment will not only. ceaſe, in reſpect to 
the great Difference between the Chriſtenings and 
Burials of Londen; but he. will be likewiſe induc'd 
to do Juſtice to this injur'd City, by acknowledging 
that the Inhabitants thereof vaſtly exceed thoſe of. 
Paris in point of Number. 

What Mr. Kerſſebooms Partiality in Favour of the 
City of Paris is owing to, I know not; unleſs it be 
out of Pique to Sir Milliam Petty, (with whom he 
ſeems not well pleas d) for 3 that the City of 
London contain d as many Inhabitants as the Province 


Maitlaud's Hiſt. Lond. p. 540 and 548. 


with a vaſt Number of Religious of both Sexes, who 


ſpecified ten. Years Account, the 
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Fan. 
of Holland and Web Frieſſand: Which, 1 think, 
Will be no difficult matter to make appear, by allow. 
ing that Gentleman his ſuppos d Number of 28000 a 
Children to be annually. born in the ſaid Province; 
whereas, according to the aboye-ſpecified ten Years 
Account, and the Paris Proportion of Births, there 
muſt be annually born in London thirty- one thouſand 
and eight Children: Therefore, as this Number, ac- 
cording to my Calculation b, is the Produce of 725903, 
the preſent Number of the Inhabitants of London; 
ſo muſt 28000 ©, the Number of Children ſuppoſed to 
be born yearly in the Province of Holland and Weſt. 
Frieſland, be the Produce of 655485, the preſent 
Number of the Inhabitants of the faid Province. 
| Notwithſtanding Mr. Kerſſeboom, by his exceſſive 
and unprecedented reckoning of the Births: at a thirty- 
fifth part of the People, has calculated them at 
Sd ooo whereas by the ingenious and learned Dr. 
Halley's Method of Calculation (which is ſo highly 
approv'd of by Mr. Kerſſeboom, that he ſeemingly 
would be thought to make. it the Standard of his Cal- 
culations) the Inhabitants of the Province of Holland 
and Weſt-Frieſland do not amount to twenty- nine 
times the Number of the Births ; which gives room 
to ſuſpect, that Mr. Kerſſeboom has introduc d this 
unheard-of Exceſs, to increaſe the Number of People 
in the ſaid Province of Holland and Weſt- Friefland. 
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0 titude, is an Inſtrument well known, "univerſally. a 
proved, and ſufficiently accurate; I ſay ſufficiently, 
becauſe it is well known to all Artifts at Sea, that 

five or ten Minutes Error (which is generally the 
moſt, if the Inſtrument be good pond 
be great) is a Trifle ſcarce 1355 the noting, either in 


N * Wy * | — 
4+ 4 1 Df tion 4. a We to. be 
i 'd to Davis's Quadrant, whereby an 
- Obſervation may be taken at Sea, in thick 
and hazy Weather, without 


* the 
Fes; * Charles Leigh, en 


n E Sea Quadrant now in Uſe, called Captain 
Davis s Quadrant, being invented by that in- 
genious Gentleman, for taking the Sun's Al- 


the Motion 


D 


filing near a Meridian, or parallel Circle. This, to- 
gether with a long Ufer of this Inftrument, has, to 
my Knowledge, (having had the Experience of 17 
Years in the Roy al Navy), occaſioned ſuch a Fondneis 


to it, that it Scala: be no caly matter to difſuade the 
Navigator from the Ule of it, to any other. 


It is true, that when the natural Horizon is ; obſcured 
by thick and hazy Weather, (which is very frequently 
the Caſe, eſpecially off of our Chanel, the Banks 


of Newfoundland, &c.) this Inſtrument, as it now 
| ſtands, is of no Uſe; which too often occaons me- 


jancholy Conſequences, ſuch as the Loſs of Ships and 
Cargoes, and, what is ſtill more valuable, our Sea- 
mens Lives. If therefore, to this Inſtrument, an 


Apparatus were added, ſuch as an artificial or portable 


Hhh Horizon, 


144 1 


Horizon, that could be as effectually relied on, 
that of the true or natural; and at the ſame ti 
plain, eaſy, and obvious; I am of Opinion, it wou 1 
be needleſs to go about proving its Uſefulneſs. 

To this End, ſome ingenious Gentlemen have, 
within theſe few Years, very commendably employed 
their Talents this way; among which, I humbly offer 
my Mite: And that the Partiality of a Parent to a 
Child of his own begetting, may not carry me too far, 
I ſhall moſt humbly ſubmit it to the Determination 
of that * learned Aſſembly, who are as 
ready to inſpect, as they are willing to encourage and 
promote, the Inventions of all uſeful Parts of Me- 
chaniſm. 


I ſhall now proceed to the Principle on which this 
Apparatus i is founded, viz. 


That the Surface of all Liquids (when free from 


any external Cauſe) that have a Communica- 


tion with- each other, though divided and ſe- 


= in their Surfaces, will be trul by in 4 
horizontal Plain. 


The e Quadrant, and its Conſtruction, being cit 
known, there remains but little to be ſaid to it; the 


88 Parts that I ſhall take Notice of, are the two 


ections of two different Circles that are concentrick, 
as AB, CD, (ſee Tas. I. Fig. 1.) on which the De- 
grees and Minutes are graduated; E, the common 
Centre, through which goes a braſs Pin fix d to the 
Apparatus EF, which is an Index or Radius to the 
Section CD, on which Index is fix d a braſs Tube 15 
Inches long, in the Extremities of which are fix d 
| pet- 
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erpe dicularly two glaſs Tubes Eh and dh, four In- 
ches long, with braſs Ferrels on the r 
On the central Pin, which is fix d in the Index, is 
alſo fix d the braſs horizontal Vane ES obliquely, 
in which there is a Hole for the central glaſs Tube 
Eh, to come through three fourths of its Length, 
cloſe to which, and from the common Centre, comes 
a white fine Thread, the End being fix d in the Vane 
EZ; and in the ſame manner is a Thread fix d cloſe to 
the glaſs Tube dh. 2 


Direffions to prepare, and obſerve „ this. 
Inſtrument. 


To prepare this Inſtrument for Obſervation, you 
muſt pour Water (for that is always to be had) into 
the Tube Eh, till its little Surface riſes to the central 
Thread; then to keep it fix d there, ſhut the Slide or 
Stop that is fix 'd on the Top of the central Tube, 
and there it will continue; then you may at Plea- 
| ſure pour or drop Water into the Tube 4h, till its Sur- 
face alſo riſes to the Thread fix d there; and if too 
much Water isdropp'd i in, dip in a Wire with a ſmall 
bit of Spunge or Cotton fix d to the End, till you 
exactly trim your Tubes; for in this lies the greateſt 
Nicety and Exactneſs, to trim your Surfaces true to 
the Threads. 
This being done, you are prepared for Obſerya- 
tion; and placing yourſelf conveniently, where there 
= the leaſt Motion, fit down on a Stool or the Deck, 
and having the Quadrant in its proper Poſition on 
your Lap, open the Slide on the Top of the Tube EH, 
that the Water may have its natural Tendency, which 
"HOUR 3 will 
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will be truly Horizontal, conformable to the above 
Principle; then keeping your Eye on the central 
Thread, bring that and the little Surface into one, 


Which will be effected with the ſame Eaſe, as if you 
obſerved by the natural Horizon; then K 


were, but one Object to look at during the time of 
Obſervation : But if you uſe the ſhadow Vane, you 


muſt bring the upper Edge of the Shadow on the 


central Line, drawn on the horizon Vane, as uſual; 


remembering as often as you reſt, waiting the Sun's 


riſing, to cloſe the Slide, which prevents the Water's 
running out, it then remaining immoveable. And 


thus continuing to do, till the Sun is on your Meri- 


dian, caſt up the two Sums as is uſual, that is, the 


Degrees cut by the ſhadow Vane, and thoſe cut by 
the upper Edge of the Index on the greater Arch, 
which Sum will give what is required, vig. the Sun's 


Diſtance from the Zenith. On the End of the Index 


is fix'd a fight Vane N, by which you may obſerve by 
the natural Horizon, the very ſame way as with the 
common Quadrant; fo that the one will be the Proof 


of the other. 


N. B. There are of late Invention, * olaſs 
Lens's, very uſeful for collecting the 
weak and ſcatter'd Rays of the Sun into 
a Speculum; but if the Rays are even too 
weak to be collected by that, and that 
you have any Sight of the Sun, let ano- 
ther look through the little Hole on the 
Horizon Vane above- -mention'd, and the 


y = 


cep moving 
the End of the Index F, till you bring the Speculum 


of the Sun in the little Hole on the horizon Vane 
that is cloſe to the Thread, ſo that you have, as it 
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upper Rage = the ſhade Vane,” to the 


Sun, and it will-give what is required: 7 
The ſame Rule is to be obſerved in 
_— the Altitude of a Star. 


ratus added as an Improvement to Davis's. 


Quadrant, conſiſting of a Mercurial Level, 
for taking the Co-altitude of Sun or Stay 


at Sea, without the u ſual Aſſtance of of the. 


ſenſible Horizon, l — is ob- 
1 ſeured. By Charles Leigh; Gent. 


Had the a ſome time ago, ez 3. 1737 I 


tion much upon the ſame Nature and Principle with- 
this; fince which Lhave made ſuch Alterations and Im- 
provements thereto, as have render d it complete and 


perfect for the Uſe intended, and have been confirmed 
by repeated Experiments, as well on board Ships, as on 
Shore. An Inſtrument of this Nature we greatly want 
at Sea, and it would be a great Satisfaction to me, if any 
Thoughts and Inventions of mine ſhould contribute 
to the removing of this grand improv, that ſo 


frequently happens. 


To arrive to the utmoſt !! PerfeQion in Navigation, i 
three things are abſolutely requiſite, vig. The Varia- : 


tion, the Latitude, and the Longitude; which laſt is, 
as yet, conceal'd from us. The two former indeed, 
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to communicate to this learned Society, an Inven- 
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we have a tolerdble Certainty of, eſpecially the firſt, 


which may bo found by Obſervation, almoſt at any 
time the - ſhall be viſible in or above the Horizon, 


cither by an Amplitude or Azimuth; but unhappily 
as yet, it is not ſo in regard to the Latitude, by any 
certain Method, but what is looked on as too abſtruſe 


for common Practice; for it is but once in 24 Hours 
that an Obſervation can be made from the Sun, and 


even that Space of Time ſo very ſhort, that if the 


Horizon ſnould then be obſcured, or a Cloud i intercept 
the Rays of the Sun, the dead Reckoning is then the 
only Guide, which, in Fact, is little better than grope- 
ing in the Dark. 
Since the Latitude then is our principal Guide at 

preſent, and liable to theſe Obſtruftions, it would be 


unneceſſary to inlarge on the Advantages that would 


accrue to Navigation from Improvements tending to 

oObviate them. 
terial Obſtacle, vi. an obſcure Horizon, there remains 
another, which, 1 hope and believe, is not altogether 

impracticable to remove; and that is, being confined 


As this Invention removes a very ma- 


but to one ſhort Space of Time for Obſervation, as 


already mention d; and doubtleſs it would be of great 
Advantage to Navigation, could an accurate Method 
be found for diſcovering the Latitude as frequently in 
the Day, as you may that of the Variation. 


But to return to the Inſtrument under Conſidera- 
tion, which is founded on this obvious Principle, viz. 


855 That the Surfaces of all Liquids, that have a Com- 
* munication with each other, though ſeparated 4 
ce any Diſtance in their Surfaces, will be in a true. 


6 „iM Plane.“ * 


The 
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The 1 that I made:conformable to this 
Principle, Was with a Water -· Level; but finding that 


Water was ſubject to ſome Inconveniencies, I altered 
the Apparatus, and changed the Fluid from Water to 


Mercury: This Alteration and Improvement will more 
intelligibly appear by the Inſtrument, and alfo the 


Draught hereunto ſubjoined, TAB. I. Fig. I. where AB, 
CN, repreſents the Segments of two different Circles 
that are concentrick; E, the ommon Centre, in which 


moves the Pin or Axis fitted to the Index or Label E F J 


on which Label is alſo fix d the horizontal Tube Gg, 
which has a Communication with the two glaſs ver- 
tical Tubes E H, dl, in which moves the Mercury. On 
each Top of the vertical Tubes are fix'd a large hollow 
braſs Cylinder hh, having in their Tops 

cloſing 


any 


that is natural to the Fluidity join'd to the Gravity of 


Mercury when moved, and at the ſame time, by 
having a ſufficient Space and Quantity of Air in the 


e the true 


Cylinders at Top, does not in the leaſt i 
Level; but notwithſtanding this Precaution, the Mer- 
cury ſtill would be ſubje& to a tremulous Motion, 


were it not that the Diameters of the vertical Tubes, 
to that of the horizontal, are as 2 to 1, and conſe- | 


quently the Area 4 to 1 ; by which means this Incon- 


veniency is alſo removed, without any way affecting 
the horizontal Level. 


The firſt trimming or preparing the Tubes with 


Mercury is ſufficient, and when the two little convex 
Surfaces of the Mercury appear juſt yiſible above the 
N 


a Pi in, by 
of which, the included Air is prevented from 
munication with the External; by which 
means this Advantage is obtained, that it prevents, in 


a great meaſure, that too quick and vibratory Motion 
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Jeve Rings E ezthen isthe Damen ind) d, ; 


if they appear much above ox below the Rings, mort 


the Tubes a little up or down, till the Surfaces are 
adjuſted to the Rings; which is effected by means of 
the regulating Screw 6 fix d at the End of the Baſe 


| Tube. ie 711 1 18 1 18. 


As I well know: the Fobdnefs.cur Nivigatoryhaye 
to Davis's Quadrant, I adapted the Apparatus to this 
Inſtrument, which is ſo far from being perplexing, 


that it becomes obvious at firſt View, and by Which 


an Obſeryation can be made with great Facility; for 


5 the Obſerver may place himſelf in the moſt conve- 
nient Part of the Ship, where there is the leaſt Mo- 


tion and Wind to diſturb him, and fitting on a Stool 
or the Deck, holding the Inſtrument with his left 
Hand under the horizon Vane E x, and his Right at 
the End of the Label F, with his Thumb thereon, 

keeping the Label on the ſame Height or Level with 
his Eye, bring the leſt convex Surface of the Mercury 
to appear juſt viſible above the central Ring E, and 


the Shade or Speculum of the Sun from the Solar 


Vane &, to coincide therewith on the central Line 


E; and the Sum of Degrees and Minutes cut on the 


two Arches by the Vane 75 and the End of the Label 
F, will give, as uſual, the Angle of the Suns Co- 
As the Sun riſes, the Shade will fall below 
the central Line (the Surface in its proper Place); and 
when it paſſes the Meridian, and falls, it will appear 
above, ſo that the End of the Label muſt be moved 
in the ſame manner as the Sight Vane uſually is. 
To obſerve by a Star, another Perſon muſt look 
through the Slit on the Horizon Vane, and over the 
upper Eds ge of the Shade Vane, and bring the Star to 


coincide 
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coincide therewith, proceeding in the fame manner 
as before, with the Sun. 

There are two very oppoſite Cauſes of an cee 
Horizon; the one proceeds from thick hazy Weather, 
and the other from fine, clear and calm Weather, as I 
have often experienced at Sea: I have been running 
with a Freſh of Wind, ſometimes five, ſix and ſeven 
Days rogether, the Diſtance of 2 or zoo Leagues, 
without an Obſervation and on the ſixth, ſeventh or 
cighth Day, it has proved ſtark calm and clear Wea- 
ther, but the Sea ſo ſmooth, and ſo like in Colour to 
the Sky, that the Edge or Circle of the ſenſible Hori- 
20n could not be diſtinguiſhed therefrom, and conſe- 
quently no Obſeryation to — made by the Inſtruments 
then in Practice. 
By this Improvement to Davis's Quadrant, the 
how Obſtacles are intirely removed; ſo that an Ob- 
ſervation can be made off of Headlands, in Harbours, 
on Shore, and, in ſhort, anywhere that a Sight of the 
Sun, & c. can be obtained, without any regard had to 
the Horizon ; and, what is peculiar to it, is, that the 
true Level will be preſerved, as well on the Top of 
the higheſt Mountain, as cloſe to the Surface of the 
Horizon. The Apparatus i is ſo contrived, that an Ob- 
ſervation can be made with the ſenſible Horizon as 
uſual, by means of the Sight Vane M, fixed near the 
End of the Label for that Purpoſe, lo that the one will | 
be a Proof to the other. __ 

As the Succeſs of Inventions in All things of this 
kind muſt be confirmed by Experiments only, among 
many others, two were effectually made on board his 
Majeſty's Ship the Oxford at Spithead, ina high Wind, 

. when 
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when the Motion was ſhort and quick, and conſc- 
quently, a greater Diſad vantage than if on the high 
Sea, where the. Motion is grave, flow and regular, 
occaſion'd by long Waves; but notwithftanding this 
quick Motion, the Obſervation made, exactly agreed 
with the Latitude of the Place; as will more evi. 
dently appear by the Report hereunto annex'd, 

ſigned by all the Principal Officers that were then 


on board. 
| TE E new Improvement made by Mr. Charles 
Leigh to Davis's Quadrant, conſiſting of a Mer-. 
curial Level, for taking the Sun or Stars Altitude at 
Sea, when the ſenſible Horizon is obſcur'd either 
by thick and hazy Weather, or in ſmooth Calms, 
when the Sky and Horizon are not diftinguiſhable, 
was tried on board this Ship, when the Latitude 
by Obſervation made with the faid Inftrument 
agrees, as appears by the following Calculations ; 
mm 20 Fen 


March the gth, high Winds, March 1oth, ditto 
and a quick Motion. . IF Weather. 


Sun's Zenith Diſt. 50 30 Zenith Diſtance 50 38 7 
Sun'sDeclination 15 S. (Declination P. 


— QA—Ä—mü—éFfm ur. 1 een 


Lat. by Obſerv. 50 45 Lat. by Obſerv. 50 47 


From which Experiment we judge this Inſtru- 
ment ſufficiently accurate for diſcovering the Lati- 
tude, and removing that grand Impediment that 

e ED fre- 
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frequently happens by an obſcure Horizon, OY con 
\ſequently to be of — Uſe in Navigation. 


From on board bis Majeſty s 
S$hip Oxford, at Spithead, 


March 10. 17 * 
* 
Thomas . 171 Lieutenant. 
Thomas Griffin, Lieutenant. 


James Irving, Maſter. 
Wi liam Slanoing, ſecond Myer 


4 
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Me, The Latitude of Spithead the 
Sy neareſt is about 


5 reftions concerning the Quadrant, Oe. 


T HE Alteration made in this Inſtrument i is greatly 
for the better, for the Level of Water requir'd 
to be trim d every Time of Obſetvation, beſides the 
| Hazard of ſpilling the Water from a great Motion; 
but in this Level of Mercury, the firſt Trimming ſerves 
always, and witnout hazard of ſpilling, being cloſe 
confin'd, as will be ſeen in the Inſtrument. The 
Cylinders are made large enough to receive the Air 
that will bec ondens'd and rarefied alternately by the vi- 

bratory Motion of the Quickſilver through the ſmall 
glaſs Tubes, without affecting the true Level Line, 
as will be found upon Trial: Notwithſtanding, the 


3 included 
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included Ait has no Communication with the Ex- 
ternal,” its being cloſe confin d gives this Advantage, 
that it prevents the Mercury, in its vibratory Mo- 
tion, from being quick and ti mulous. 

The Bottoms of the braſs Cylinder that the olaſs 
Tubes are fix d in, muſt in the Inſide be made Tun. 
nel-wiſe, that the Mercury may not lodge behind. 
The Hole at the Top, and the Pin, is for taking out 


or putting in Mercury, if Occaſion; as alſo to clean 
the Tubes with a Wire. The perpendicular Tubes muſt 
at leaſt be twice the Diameter of the long Baſe Tube, 
for this Reaſon among others, that the dilating and 

condenſing of the Mercury, from Heat or Cold, may 
not be ſenſible in the perpendicular Tubes; and alſo 
that the Baſe Tube muſt be as. long as the Index or 

Label will admit, and the Tube thereof to be as 
5 as can be, but ſo as to admit a Paſſage for 
the Mercury. This Paſſage ſhould be through a 
ſmall glaſs Tube incloſed in Wood, c. The Cy- 
linders muſt not be ſolder d with ſoft Solder nor 

Silver: The Mercury will affe& it. 

F Notre, If the Mercury ſhould be ſeparated by an 
Air- bubble in the Tube, incline the In- 

ſtrument till the Mercury diſappears in 

the Tube below the Baſe, and it will 
take it out. The true Level is when the 
little convex Surfaces of the Mercury juſt 
appear above the Level Rings; then it is 

rightly trimm'd ; and when you obſerve, 
you look only at one of them, vig. that 

at the Centre, the Shade Vane co-inciding at 


the ſame time on the Horizon Vane. 


March 11. 1738. 
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| I. 4 Letter from Mr. John Wie Fur- 


geon, to William Chiſelden, Eſq; Surgeon 
to Chelſea College, F. R. S. Oc. contain- 
ing an Account of the Extirpation of ” | 


of the Soo off a a Man. 


STI R, | Strabane, Feb. 18. 1734-5. 
HO UGH Ihave not the Honour to be known 
to you, I make bold to trouble you with the 
following Caſe, which lately happen'd in my Practice. 
: I imagine it uncommon ; for though you have taken 
the Spleen out of a Dog, without any remarkable In- 
convenience; yet it has never been attempted, that I 
know of, in a human Body. I aflure you the Affair is 
literally true, and, if required, could have it atteſted 
by ſeveral who were Eye-witneſſes. As I believe you 
to be a Gentleman that is curious, and fond of any 
Diſcovery that is new, I flatter myſelf you will not be 
offended with the Freedom I now take; and that if 
you think this worth your Notice, you will be pleas'd 
to favour me with your Opinion of it, and whether 
you have known ſuch a Caſe happen before. This 
will add to the Obligations I acknowledge myſelf 
under to you, for the Benefit I have already received 
from your Writings, which I greatly eſteem, and am 


with the greateſt Reſpect, Dear SIR, 


Tour moſt obedient, 
humble Servant, 


John Ferguſon, 
| 


C46 1 
N the Ich of ** laſt, I was called to Thomas 
Conway, who had received. a Wound with a 


02 


Skane or 2 Knife, which went through the muſ. 
cular part of his Fore-Arm, and into the Left Hypo- 
chondrium ; it was 24 Hours after he had feceivd the 
Wound before I faw him (living 12 Mites diſtant 
from me). I found the Spleen ont at the Wound, 
and that what by preſſing and thruſting of it with the 
Fingers, endeavouring to return it into its Place, which 
they that were about him could not accom poliſh, and 
by being fo long expoſed to the Air, it was quite 
cold, black and mortified. I conſider d that cutting 
away the mortified Part, muſt-be attended with the 
greateſt Danger, and was, to me, an unprecedented 
Caſe; yet that the Patient muſt inevitably die, if it was 
not done: I therefore made a Ligature with a ſtrong 
wax d Thread, above the unſound Part, and cut off | 
three Ounces and a half of the Spleen: - Notwith- 

ſtanding the Ligature, there was a pretty large Artery 

that ſprung with great Violence, which I immediately 
tied up; and, after bathing all the Parts with warm 
Wine, I return d the remaining part of the Spleen 
into its Place, leaving the Ends of the Threads out of 
the Wound, to draw them away by when they ſhould 
diigeſt off, Which they did on the Toth Day, and came 
away with the Dreſſings: I dreſsd the Wound. with 
Digeſtives, and the Abdomen was ſtuped twige a Day 
with an emollient Fomentation, and after ſtuping it 
was always malaxated with an emollient Liniment, 
which he told me always gave him Eaſe. What he 
_ moſt complain'd of, was that he could not make 

Water, for which 1 every Day gave him a Carmi- 


native Clyſter, which kept his Belly from ſwelling 4 
an 


— 
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om when the Clyſter came away, he got ge 
Water made along with it: This Symptom went off 
on the ſeventh or eighth Day. He is now perfect 
well recover'd, following his Buſineſs, and finds no 

Inconvenience from the want of the Part of the Spleen 
which he loſt. The Wound through his Arm was 
alſo * cured. 


W. A Benn fro Sutin Cook, EF. R. 8. 
to Peter Collinſon, F. R. S. concerning a 


Ball of Sulphur ſuppoſed to be gynerated 3 in 
the Air. 


Newport Genn 2 9. 733. 


Des- & I R. 


HE great Heats we have lately ſuffer d, were Z 
| ukſher'd in by a very gloomy Night of almoſt . 
continual Lightning, accompanied with very loud 
Claps of Thunder, which, as uſual, were towards the 
Morning follow'd by very heavy Showers of Rain. 
Early next Day, in a Meadow near the Sea-ſhore, far 
from any Houſe, and where it has not been known 
that any Improvement has been carried on, a Husband- 
man found a beautiful yellow Ball lying on the Turf, 
which he gladly took up, in hopes it would well reward 
him for ſtooping. 
But it prov'd to be of Sulphur, of which it ſmelt 

uncommonly ſtrong. It was froſted, as it were, all 
over with an Efloreſcence of fine, ſhining, yellowith 
Cryſtals, which ſoon fell off with the lighteſt Toach.. 
It 


FT 


It has on one Side, a deep Hole 4, (ge Tas. I. 
Fig. 2.) admitting the End of a middle-ſiz d Knitting- 
needle, and on the oppoſite Side a deep Depreſſion ; 
which would induce one almoſt to think its Form had 
been at firſt nearly Spheroidal, form'd by a Revolution 
round a . Axis drawn from A to B. It has 
ſeveral other Holes ſcatter'd irregularly up and down 
its whole Surface, ſome fit to admit a Hog's Briſtle, 
others a Hair; as if it had been made of a fine Powder, 
and ſome thin Liquid, and after mixing had ſuffer'd 
ſome Fermentation; but thoſe Parts of it which are 
ſolid, ſeem more compact than thoſe of the common 
roll Brimftone of the Shops, and the Powder of it 
burns with a whiter Flame, and leſs acid Fumes. Its 
longeſt Diameter is betwixt eight and nine, and its 
ſhorteſt betwixt fix and*ſeyen Tenths of an Inch; its 
Weight is 108 Grains. To ſave more Words, I have 
8 deſcribed two Sides, one of which has the Hole 
A, the other the Depreſſion B. 
= We find frequent Mention in his Deſcription of 
Thunder Storms in hot Climates, that there falls often 
a flaming bituminous Matter to the Ground, which 
ſometimes burns not to be ſoon extinguiſh'd, but more 
frequently ſpatters into an infinite Number of fiery 
Sparks, doing incredible Damage where they ſtrike, 
always attended with a ſulphureous ſuffocating Smell, 
commonly compar'd to that of Gunpowder. 
Whether this ſulphureous Ball was intended for one 
of theſe, but by ſome Accident miſs d firing, it is now 
time to conſider. | 
Had it been form'd in the Earth, how ſhould it get 
to the Surface, without loſing that moſt elegant froſty 


covering of fine ſhining Cryſtals, and appear "not " = 
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lead ſullies, or its Pores fill'd with Earth, or other 


terxeſtial Matter; on the contrary, not the leaſt 


Adheſion of any thing of that kind can be obſerv'd: 
Beſides, Brimſtone made the ordinary way, ſeems to 


have a different Texture of its internal Parts from this 


Ball. From theſe Obſervations I am ready to con- 


clude it not form'd in the Earth; but however ſubmit 
it to the Determination of the Curious, and am 


To our moſt * Servant, 


be An Account of à Book intitled, Obſerva- 
tiones de Aere & Morbis epidemicis, ab 
Anno 1728, ad finem Anni 1737, Ply- 
muthi fadtæ. His accedit Opuſculum de 


Morbo Colico Damnonienſi. Auctore Jo- 
anne Huxham, M. D. R. S. 8. Londini, 
apud 8. Auſten, 1739, 89. 
5 Thomas Stack, M. D. F. R. 8 


"HIS Treatiſe of Bpidemicks (in my humble 


Opinion the beſt by far of any of this kind 


| wrote by the Moderns) is uſher'd in by a large and 


learned Diſcourſe by way of Prolegomena wherein 
the worthy Author conſiders the various Properties 
of the Air, with its Effects on living Bodies both in 
Health and Sickneſs; and then deſcribes the Method 
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[149] 
ad Inftrumetts he made uſe” of in his Obſerrt. 
tions. 
His Method of obſerving the Weather, | is chat pub- 
liſh'd by Dr. Farm, Phil. Trauſ. Ne 379. 
Nis Inſtruments, 'a Barometer with a phetty large 
Tube, and a very wide Bowl, fill'd with Quickſilver 
well purged by Diſtillation. And this Barometer, to 
June £733; ſtood about forty-fix Feet above the Level 
of the. Seca at Low Water; but after that Time at 
thirty Feet only above the faid Level. 
A Thermometer made by Mr. Hauksbee. © 
The chief of his Hygroſcopes was made after that 
of Mr. Molyneux, in Phil. Tranſ. No 172. 
A round Funnel for collecting the Rain, 25 Inches 
in Diameter, and placed ſo as to de een erpoſed 
to atl Winds. 
And he cloſcs the a with an Account 
of the Situation of Plymonth; and with carneſtly 
expteſſing his Deſite of a general accurate Hiſtory of 
the Artnolphere, towards which he ce this 
In the Body of this uſeful Treatiſe, the i ingenious 
Author gives for every ſeparate Month curious Abſ- 
tracts of his Meteorological Diary, viz. The Quan- 
tities of Rain for the reſpective Days; the Days on 
which there fell Hail, Snow, c. The Auroræ Bo- 
reales, and other ke Meteors : The Winds, with 
their Degrees of Force: The conſiderable Tides: The 
higheſt and loweſt Stations of the Barometer and Ther- 
mometer: Ihe warmeſt and coldeſt Days, with the 
middle Temper of the Air. To theſe he ſubjoins rhe 
reigning or moſt epidemic Diſeafes, and their Me- 
thods of Cure; With excellent medicinal Obſer- 
vations 


vations. both Thenenieed! ook 8 thercon, 
often as any thing new or uncommon occur d. 

As a —— of the Work, I beg Leave to er. 
hibit ſome few of his Obſervations, both Philoſo- 
— and 3 tor cach „—— * 


ch; a 

Tub 2. at 11 at Night, no. Wind ics; our Au- 
thor obſerved a very conſiderable Aurora Borealis, 
whoſe Beams ſhot upward, and terminated in a bright - 
Canopy about eight or ten Degrees to the South of 
the Zenith; with its Centre about the ſame Diſtance 
to the Eaſt of the Meridian. It Was attended with a 

very plentiful Dew. 

July 22. at 9. p. m. The Wind at North, with 
one Degree of Force; there was a ſmall but uncom- 
mon Aurora Borealis, whole pyramidal Rays darted 
in an inverted Order; for their Points tended to the 
Centre, and ran below the Horizon at North. 


The whole Quantity of Rain collected this Year, | 
Inches. Decimals. 75 5 


was 36. 364. 


1 Inches. Deci. 2 
Of whichfell in Fanuary, thewerteſ Month, 6. 108. 
in September, the drycit, . . 126. 


The bigheſt Station of the Barometer was 
Inches. 


*VVL 30. 3. on Feb. 2. and Dec. 1. 
loweſt 28. 5. on Jan. 18. and Sept. 24+ 


In his general Obſervations on this Year, among 
other things, he obſerves, that the higheſt Tides 
generally happen d when the Barometer was loweſt: 

And he thinks, their Cauſe, in part at leaſt, may be 
attributed to the Air being lighter on our Seas than 
KER 2 on 


aw? 


onthe main Ocean. He alſo faſpeds, . Shouts and 
Boars may derive their Origin from the ſame Cauſe, 
but acting with extraordinary Violence: As-a Clap 
of Thunder, which — a ſort of Vacuum for an 
Inſtant. 
This having been a wet Year, our Author takes 
coccaſion to account how a wet and cold Temper of 
the Air creates Heavineſs, Colds, and other Diſeaſes, 
from ſuperabundant Seroſity: How Fevers are pro- 
duced by a moiſt and unelaſtic Air; and gives the 
manner of treating intermitting Fevers, with the 
Method and Uſe of Vomits; the different ſorts of 
Aſthma's, with the Cure; and Cautions for avoiding. 
the Contagion of the Air. 


1729. 8 
| January 14. at 9. p. m. He net * bright 
Cloud between Orion, the Bull and the Whales 
Mouth, ſhooting forth very bright Rays: Though 
there was no Sign of an Aurora Borealis in any other 
Part of the Heavens all that Night. 


Inches. Ded. 

The Total of Rain this Year was 33. 0535. 
Of which September, the wetteſt EL 

Month, afforded „„ 5 6. 498. 
January, the dryeſt, ©. goo. 


On Occaſion of his Thermometrical Obſervations 

made in February, he ſays, he has frequently obſerved 
Froſt in Spring, when Mr. Hauksbee's Thermometer 
was. but at 55; whereas in Winter he has ſeen it at 
65, and lower, without the leaſt Appearance of Froſt : 

Wherefore he thinks, the Degree of Cold which pro- 
_ duces Froſt, is not ru brought to a due Certainty 3 
and 
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and that Congelation does not depend barely on a 
Privation of Motion or of Heat. 

A flow putrid Fever was very epidemical part of 
this Summer and Autumn; which he aſcribes to the 
moiſt and hot Temper of the _ and gives its De- 
ſcription and Cure. 


/ 


1730. 

In the Begi ginning of October there was a violent 
Eafterly Wind, which ſo difturb'd the Sea, that at 
three or four Miles from the Shore he found the 
Leaves of the Trees very ſalt to the Taſte. 


Inches. Deci. 
The Total of Rain this Year was . . 2 5. 698. 
Whereof in November fell . , 4. 480. 
"7 = 0 January SRC. Js; 3s 
Inches. 
Barometer higheſt on Jan. 10. 30. 6. 
OS. loweſt March 7. 28. 5. 
On account of a particular Colic which reign'd 
part of this Year, the Author remarks the pernicious 
Conſequences of giving general Names to Diſtempers ; 
wh. often leads the Unskilful i into irreparable Errors 
1 Practice. 25 


1731. SE I 
This was a dry Year, the Total of 2 1 
Rain being butt . 3 17. 200. 
Whereof in November, the werte . 
Month, fell 5 


in March, the aryeſt, „ -- 30 
Inches. / EOS 
Mercury higheſt on March 2. 30. 4. 


loweſt November — 


1 


= A very temarkeble Fall of the Barometer happen'd 
between Feb. the 24 and the 9th, when the _— 
deſcended from 30. 3. to 28. 9. 

Our Author has very often obſerved a very ſudden 
fall of the Mercury, without any conſiderable Change 
in the Face of the Atmoſphere; but upon a more 

ſtrict Inquiry, he found there had been cither great 
Rain or Thunder ſomewhere in the Neighbourhood; 
to which Place the ambient Air ruſh'd enn. in 
order to reſtore the ( Aiqualibrium. 
As inflammatory Diſeaſes of the Breaſt were fatal 
this Year, the Author takes Occaſion, in treating of 
them, to give the diſtinctive Characteriſtics of the 
true Pleurity and Peripneumony, and conſequently | 
af the frequent Combination of both, or Pleuro- 
ha anno with their different Methods of Cure. 


1732. FI | 
73 Inches. Deci. 
The Total of Rain — :--- 85: ops. 
 Whereof in October fell 5 „ 3. 
in Auguſt but . . ©. 362. 
Inches. 
” Mercury higheſt November 2 8 4. 
loweſt Q&ober 28. 7. 


This Year contains excellent e Obſervations 
on the * * of Children. 


1753. 


Total of 1 Rain 8 "E "FO 9. 384. 
Of which in ner th — TE 
in July but „„ 23 


"fa 


In December, though a very wet Month, the Baro- 
meter Was high; which he attributes, chiefly to the 


great Quantity of Vapours with which the Arr. was 
loaded. To 


The higheſt Station of the Mercury was 


Inches. 


30. 2. Jan. 24. Mar. 3 * 
Nov. 5. 


loweſt 20. 8. Fune 18. and r 
And 'tis very remarkable, that whereas the Mer. 


Inches. 
cury Was at its higheſt Station of 30. 2. on OZ. 18 ; 
it was fallen to its loweſt of 28. 8. on OF. 25. 


| and riſen again to the higheſt on Nov. 5. 5 
Here the Reader will find an accurate Deſcription 


of the Epidemical Colds of this Year, with their | 
Care. - 


1734. 


Was a very wet Vear, the Total of 1 
Rain being 


Inches, Decl. ” 


Of which fell in December WE s „ ba. 
1 January —_ + 484. 
* Inches. 
The Mercury sbigheſt Station 30. 4. on Jan. 29. Eur 
and Nov. 27. 
week 46. .. „ 


The moſt ſudden Chang e was between the 23d and 
27th of November, OY the Mercury roſe from 28. 8. 
to 30. 4. 

Quinzeys were very rife this Year among young 

Folks; for which Reaſon they are here carefully 
deſcribed, with their various Changes and Cure. 


FIT; 
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1735. EE 


A Wee of Rain fallen this Year © 2 ers * 6. 
Whereof in November . 4. 922. 
: in May 5 .+ a 3. — Rn 


| Higheſt Station of the 1 21 1 
on Jan. 4. and Feb. 2. _— 
Loweſt | JV 
- Where it is obſervable, that between the 4th and 
Itth of January, the Mercury fell from its higheſt 
Station of this Year, Viz. 30. 5. to its loweſt (and 
indeed a very low one) 28. f. 
Nov. 27. though the Moon was in one of the 
Quarters, the Tides were higher than they generally 
ate at the New and Full. 
This was a very moiſt Year as to the Frequency, 
though not the Quantity of Rain. 
This Year a malignant Fever, with Spots, was 
brought to Plymouth by the Fleet, and became very 
nel and deſtructive ; wherefore our learned 
and humane Author takes great Pains to inveſtigate 
its Nature, and gives the Method of Cure which beſt 
ſucceeded with him. 


1736. 
Feb. 6. There was a conſiderable Aurora Borealis, © 
wherein the Streamings darted from the very South; 
and the lucid Canopy was more to the Eaſt than the 
Author had ever obſerved before. 

| May 9. A large Halo round the Moon at 10 at 
Night, and at the ſame Hour on the 11th, another 


very lige one, remarkable for its fiery Colour. 


Aug 


47] 


Ang. 25. Wind W. 1 Deg: Between the Hours of 
9 and 11, there appear in the Heavens a narrow, but 
very bright Band, which extended intirely from Weſt 
to Eaſt, and Was like a great Rainbow. 


| Inches. Deci. 
The Total of Rain . +. . $5 2 1 706. 
Of which in October 534. 


in November . . 
And on July 10, the Rain was ſo exceſſive, that 
from 3 p. mn. to 5 the next Morning it amounted 
to i N To I. 686. 
The Mercury 8 higheſt Station was on 
Inches. 
Dec. 24. 30. 4. 
loweſt Oct. 9. 28. 4. 


17 37. 
In Auguſt there were Auroræ Boreales for four 
ſucceſſive Nights, vig. from the gth to the 12th. 
The firſt and laſt ſeem to have no particular Circum- 
ſtances attending them. That on the roth, ſeen at 
9 o'Clock, was very great. Its Rays were of various 
Colours, though all very bright and vivid ; and form'd 
a beautiful Canopy from the Zenith to about 12 De- 
grees Eaſtward, and a little to the South. 
That on the 11th, about 10, was alſo conſiderable. 
The Canopy appear'd in the ſame Place with that of 
the foregoing Night, and of the Colour of red-hot 
Iron. 
Dec. 5. Our Author obſerved the remarkable red 
Lights, of which the ROYAL SOCIETY have had 
ſeveral Accounts] and ſays, that in the Evening the 
Sky ſeem'd overcaſt with a thin Cloud or Vapour, 


but look d red as from the Reflexion of a great Fire; 
Lil — and 


7 mt 'H ELLE 
— ir caſt; as much Tight 28 the Full k bon 
cloudy Night. 'Thix' ſurprifitig | enomexaon laſted 
till near Midnight, but its Zrestelf Btighitnefs was 
between the Hours of Five and Scveil. It cauſed 
great Terrors among the Vulgar, ſonic apprehending 
a vaſt Fire, others thinking the Sky overfpread with 
| Blood. © For the greateſt Parr of the Day the Air was 
Cloudy and warm, with 4 gentle Rain falling often, 
eſpecially in the Afternoon, and ſcarce any Wind. In 
de Evening the Vapour emitted a'difagreeable Smell; 
and the Doctor happening to ride in the Rain, he 
perceivd the Drops were of a maukiſn ſweet Taſte. 
This fame Phænomenon was of great Extent in the 
Northern Parts of Europe; and at Killenny in Ire. 
land, was ſeen ſomewhat like a Globe of Fire 
ſuſpended in the Air for near the Space of an Hour; 


Which Wen burſting, _ Flames around on every 
Side. „ bens 


5 total Quantity of Rain in har 27. "364 5 
ee fell in March ene , as. 
N in May but „ „ „ . 
">The Was 'shigheſt Station! in i Fr 

15 Farganceer v was. on Jan. 19. 8 9 „ 

e loweſt . 28. 5. 
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. 5. The Reader be o r of up N in this | Tal of 


* Rain for this Tear, as it Bards in the Book ; awhere the Total of the. pre- 
 ceding Tear has by fome' Miftatt” or ober been repeated in this: and be 1s 


re intreated io correct it by the Teal ſet dewn in this — 


"ie 439 1 
Tomards the latter End:of this Year,, 2 catatrhal 
reid out, and became very epidemic: It was 
deed ſomewhat like the, epidemic, Colds of 1733. 
br much. more ſevere. Here the Reader will find 
the Differences in their oms and Cure well 
deſcribed: As. alſo two valuable Diſſertations, one 
on the various Specics: of Jaundice, the other on 
5 Fevers, ſo common of late Years: Which 
I think very worthy. of a careful Peruſal by all Or- 


ders of Men, who hays apy eee to the * | 
of Phyſic. | 


= Subject of che Treatiſe intiruled Opuſculun de 
Morta . colico Aenne. eoque maxime epide- 
mico, Anno 1724. annex d heſe Epidemics of 
 Phmouth, is a very ſcycre "Colic, anos; with 
W Vomitings exceſſively ſharp, Conſtipation, ex 
cruciating Pains in the Abdomen and ſeveral other 
Parts of the Body, a Palſy of the upper Extremities 
chiefly, and other dreadful Symptoms. 
It was extremely epidemic among the poorer ſort 
of People, from Autumn 1724. to the next enſuing. 
Spring, which Year there was a vaſt Quantity of 
Apples, and conſequently of Cyder; and it returns 
more or leſs every Year that Fruit abounds : Where- 
fore Dr. Huxham aſcribes its Cauſe to the exceſſive 
Uſe of Apples and new Cyder. 
1n this Treatiſe, beſides an accurate Deſcription of 
the Diſtemper in its ſeveral Stages, with the beſt 
Methods of Cure the learned Author could deviſe 
from long and large Experience, the Reader will find 
curious Diſquiſitions on the Nature of Apples, new 
| * and | Wine, their good and bad Effects, the 
C 


Ne 1 "i JL 
- Benefit of. good ripe Cyder: Uſeful Obſervations © on 
1 the Bile, eſpecially when it becomes porraceous or 
XS black, acid or alcaline; andthe prodigious-Acrimony 
it ſomerimes acquires: On the good Effects of the 
continued Uſe of Eccoprotics in Sidper|Cladis with 
ſeveral others equally valuable, which are much 
better ſet down in the — an can pony be 
ae! in W en a 85 | 


vi. An Ab ratt by C. Mortimer, N D. . 
R. 8. of an . Diſſertation p b ubliſbed 
— _ Wittemberg 1736. by Dr. 8 
Voater, F. R. S. as "the Cure of the 
Bite of a Viper, cured by + Sallad-oil. 


"HIS. Tract is intituled, Diſſertatio Inaiꝝ. 

Medica, de Antidoto novo adverſus Vi rpe- 

rarum morſum- preſtantiſſimo in Anglia haud ita 
pridem detefio, quam preſide De. Abr. Vatero pro 
gradu Dottoris ventilandam proponit Fridericus Gen. 
eras Gedanent; iS, & ept- II. 1736. Vitemberge, in 
4 * 

Our Author was firſt informed of the Uſe of ol. 
of Olives againſt the Bite of Vipers by a Letter 
Written to him by Sir Conrad Sprengell, Anno 1734. 
wherein he gives him an Account of the Experiments 
thenlately ſhewn by William Oliver, before ſeveral 
Members of the Royar Society, and others: He 
had communicated the Contents of this Letter to a 
Couſin, one Dr. Vater at Dreſden, who had an Op- 
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portunity of trying the Efficacy of this a by 
an Accident happening in that City; which Caſe 
being remarkable, he hath related it at large in the 
above-mentioned Diſſertation, and is as follows: : 
The head Journeyman in the Royal Diſpenſary at 
. Dreſden, being the laſt Year preparing ſome Italian 
Vipers for a Patient of Diſtinction, was, through 
Negligence, bitten by one of them in one of ben 
Fingers. The Man, finding himſelf wounded, | 
mightily frighted, and. immediately fell to 1 
over Phyſic- books, in order to find out a Remedy, 
whereby he might ward off the Danger which he was 
ſenſible hung over him. But he found little Com- 
fort in thoſe ] Books; on the contrary, he was grieved 
in the higheſt manner, upon reading in one of them, 
that Wounds from Vipers are commonly deadly, and 
that there remains very little Help to be given. Being 
in theſe Streights, he tried various things; among 
others he app lied Theriaca outwardly ro the Wound, 
bur felt no Relief from it; and in the Space of a few 
Hours, his whole Arm ſwelling to an enormous 
Degree, he felt great Pain in it, with remarkable 
Tenſions under his Arm-pit towards his Heart, at- 
tended with a Faintneſs. Therefore, almoſt deſpair- 
ing of Recovery, having tried all things in vain, he 
went to my above-mentioned Couſin Vater, and 
asked his Aſſiſtance. He having been informed of 
the Virtue of Olive oil in this Caſe, as I have before 
mentioned, order'd the Man to anoint his whole Arm 
therewith hor. and ſeyeral times, upon which the 
defired Effect ſoon followed: For the Arm, after one 
or two Anointings, began to grow leſs; the Pains, 
with the other Symptoms, were aſſwaged, and gradu- 
ö * 
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ally ceaſed, and the Paticnt recover d perfeAly i ina 
Dey or two. He took. nothing inwardly. belides a 
fim ple Mixture * with an anodyne mineral Liquor, 
by 19 5 Advice of ty Couſin, whereupon. a copious 
Swear enſued, which ſenſibly relieved the Patient. 
We do not diſown but that this Medicine contributed 
greatly to the Cute, although the chicf Part in this 
Affait is to be abſcribed to the Oil of Olives, becauſe 
upon anointing therewith, the Symptoms abated in- 
ſtantly. I had this whole Caſe from the Mouth of 
the Man himſelf, who was bitten, and thus cured. 
I ſhall paſs over what our Author faith concerning 
the Natute and different Species of Vipers; concern- 
ing the Effects of the Bite of Viper. 


s on Men and 
Brutes; his Examination of the Venom of Vipers; 

the Phenomena obſerved upon opening Brutes killed 
dy the Bite of Vipers; the Cure of rheſe Bites by the 
Application of external Remedies, and by giving An- 
tidotes internally; the two famous Antidotes, the 

| Mungos-root, and the Serpentine-flone, called the 

Magnet of Poiſons ; as being only Collections from 
Ae and containing nothing new. But ſpeaking 
of the Serpentine or Viper-ftone, he relates a very 
extraordinary Accident, if true, from Kæmpfers 
Amenit. 579. The Caſe was this: In the Houſe of 
à Dutch Governor on the Coaſt of Choromandel, a 
Servant Maid happen'd to be bit in the Foot by a 
Cobra Cabelo. The Serpentine: tone was en en 
laid on, Which falling off, and no other being to 
be had, nor any new Milk being at hand to waſh out 
the Pores of the Stone in, a wet Nurſe being in the 


Houſe, 


* Sp. Vitriol dulciſ. Sp. Vitriol p. i. Sp. V. p. ij. 


* 
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Houſe, who was anxious fot the ſudden Effects of the 
Poiſon, milked ſome Min upon the Stone out of her 
own Breafts ; where her Nipple began imme- 
diately to be painful, and ſoon after the whole Breaſt 
of that Side ſwelled, and was inflamed, even to the 
hazard of her Liſe for three Days together, and the 
Hardneſs did not leave her Breaſt in leſs than 10 
Days. It muſt be remarked, that her Nipple was 
before ſomewhat excoriated by the Goole of her 
Nurſling, whereby the ſmall Veins being laid bare, 
it was readier to receive the Infection of the Ve- 
nom render d more active by the Warmth of the 
Milk. 
When he comes to ſpeak of Oil of Olives in par. 
ticular, and its Effects Seainſt Poiſon in general, * Io 
cites a remarkable Paſſage from Matthiolus in his 
Comment, Lib. II. Diſcord. p. 23 2. where he ſays, 
I have found by Experience, that Oil prepared by 
myſelf, into which a great Number of Scorprons had 
been put, bcing anointed on the Heart, and wherethe 
Pulſations of che Arteries of the Hands and Feet are 
felt, frees from all Poiſons; nay, it likewiſe cures 
thoſe who have been bit by Vipers, or ſtung by any : 
other venomous Animals. Our Author, comparing 
this with the Virtue of the Oil alone, for the Bite of 
a Viper, concludes, that the Scorpions infuſed in it 5 
add nothing to its real Virrde. © 2 
He concludes this Difſertation, by endeavouring 
to explain the Manner of its operating, which he 
attributes to its fat inviſcating Nature, whereby it 
ſheathes the Spicula of the Poiſon. He remarks, that 
Celſus, Lib. 5. c. 27. adviſes, after dipping a Perſon in 
an Hydrophobia in cold W to ou him into 
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Remedy. Signed, 


- 
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warm Oil. Laſt of all he mentions the great Secret of 


the Y: jper-catchers, that is, thc Fat of Vipers; which, 
he thinks, acts | in. the fame manner as the Olive oil. 


— — — 


VII. 4 ett of two Letters from M. Dufay, 


F. R. S. &c. to Dr. Mortimer, Secr. R.S. 
concerning the Efficacy of Oil of Olives i in 
curing the Bite of Vipers. 


1 Part of a Letter from Menſ Dufay '0 Dr. Mor. 


timer, dated at Paris, a7 5 1737. [Tranſlated 
FO the French, by Ts DJ 


FTE R I had given he Sad an Account 
of your Obſervations on the Remedy againſt 


the Bite of Vi 7pers, a Committee was appointed to 


make the ſame Experiments here. But whether it 


be, that our Vipers are more venomous than yours, 
or that the Bites were more conliderable, of the 
| ſeveral Pigeons and Fowls that were bit, not one 
recover d, though they were immediately rubbed 

with. Oil. They died in a Quarter of 8 

in an Hour's time at fartheſt. The like Experiments 


Our, Or 


have been made on ſeveral other Animals; but as the 


- Gentlemen are reſolved to repeat them, I do not 


ſend you an Account of them. All J can fay at 


preſent is, that the Remedy ſeems to be not ſo ſure 


here as in England, where I find by the publick 


News. papers, that a Rattleſnake has been lately 


brought, and that its Bite has been cured by the ſame 
Dufay. 
Abſtratt 
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rat of 2 Letter from M. Dufay fo „C. . Mortimer, 2 
dated at E Dec. 11.17 37. 1 


"00 * 


Wo Munbers of the Academy have been e em- 

ployed to make the Experiments relating to the 
Cure of the Bite of Vipers, and they have accord- 
ingly made ſome upon Dogs, Cats, Pigeons, Chickens, 
Ducks and Turkeys; ſome of which have been cured, 
but ſome others died notwithſtanding this Remedy; 
and there were even ſome that did not die, though 
they were bit very deep, and yet no Application of 
Oil was made. This is the Report they have made 
us of theſe Experiments; and they are determined 
to make new ones. ** All that can be thought 
concerning the Difference of the Succeſs of this Re- 
medy at London and at Paris, as it ſeems to me, is, 
that all Vipers are not equally venomous; that all 
Bites are not perhaps equally eaſy to be cured ; and, 
in a word, that the Vipers in France are more dan- 
gerous than thoſe in England. Finally, the Sequel of 
theſe Experiments will probably teach us, in what 
Caſes this Remedy * be applied | in this Country, 
France. 

1 ſhall tell you a 3 of News: We have here 
made with Succeſs the Phoſphorus of Kwunckel, as 
good and as fine as that of Mr. Godfrey : We made 
nine Drachms at the firſt Operation. If you care to 

have the Particulars, I ſhall readily ſend you 1 them. * 


Mmm VIII. Extract 


[ 446 ＋ 
— vil. Exrraer f a Fuer concerning * Poi 


ſon of Henbane- Roots, from Dr. Patouillat, 
Phyſician at Toucy in France, to M. Ceof- 
; hoy F. R. S. and Member of the Royal 


; Academy of Sciences at Paris, communicated 

to the ROYAL SOCIETY, London, by Sir 
Hans Sloane, Med. Reg. and Pre. *R. S. 
34 from the French by T- S. M. D. 


F.R.S. 
* Nn 9. 1737. 

'HE 26th of laſt Month, 1 was called to a Cot- 

tage very near Toucy ; where I was ſurpriſed 

to find nine Perfons together, all having the true 
Symptoms of being poiſon d; with this Difference, 
that ſome were ſpeechleſs, and ſhew'd no other Signs 
of Life than by Convulſions, Contortions of their 
Limbs, and the Riſus Sardonicus; all having their 
Eyes ſtarting out of their Heads, and their Mouths 
drawn backwards on both Sides; others had all the 
Symptoms alike. However, five of them did now 
and then open their Mouths, but it was to utter 
Howlings: And whenever they expreſs'd articulated 
Words, it ſeem'd as if they would propheſy. One, 
tor Example, ſaid, In a Month my Neighbour will 
loſe a Cow: Another, ln a little time you will ſce 
the Crown Pieces of ſixty Pence at five Livres [100d.] 
Among theſe nine Perſons there was a Woman five 
Months gone with Child, a Child of two Years ;. four 
Boys of 9, 12, 15 and 18; and three Girls of 15, 
17 and 19 Years of Age, who had all three the Mil- 
| fortune 


— 


18 


fortune of the Green; ſiekneſs upon them at chat 
Juncture of Time. The Madneſs of all theſe Patients 
was ſo complete, and their Agitations ſo violent, 
that in order to give one of them the Antidote, I 
was forced to employ fix ſtrong Men to held him, 
while I was getting his Teeth aſunder, to pour down 
the Remedy: And as they could not all be watch'd 
at once, one of the Boys got away, and ran to a 
Pond 100 Paces from the Houſe, into which he 
| leap'd; but as he was ſeen, he was ſoon taken out. 
You muſt be ſenſible, Sir, what Copfuſion 1 was in 
at ſo preſſing a Juncture of Time. 

*T was vain to examine thoſe Wretches concerning 
the Nature of the Poiſon they had taken, as they 
were quite ſenſeleſs. Happily the Father of the Fa- 
mily, by being abſent, was free from this Miſ- 
fortune. Of him I learn'd, that digging his Garden 
the preceding Day, he had found ſeyeral Roots reſem- 
bling common Parſnips; and having carried them 
home for Parſuips, they were boil'd in the Soop; 
and the unlucky Miſtake was not apprehended, till 
the Children were in this dreadful State. He de- 


ſcribed to me the Plant, which he thought he had 


taken for Parſnips ; ; whereupon J went into the 
Garden, .in order to find and know what it was; but 


as it had no Leaves, I was obliged to derive the 
Knowledge of it from the Roots; "and ſoon knew it 
to be the Henbane, which is a very ſtrong Poiſon ; 
and ſo much the more dangerous, as the Patients 

could give no Account of their Ailments, nor of 
the Quality of the Poiſon they had taken. 


Mm m 2 10 


To the Boys I gave the Tartar Stibiat. in fo large 
a Doſe, that the oldeſt took 45 Grains, and the others 
in Proportion. 
For the Woman, I had Kecdurle to Tberlcs i in a 
triple Doſe; not thinking it ſafe to give her the 
Emetic, on account of her Pregnancy. I gave the 
ſame Remedy to the Child, by reaſon of its Ten- 
derneſs. 

To the Girls, beſides the Tie, which they 
took in very large Doſes, (having made uſe of four 
Ounces of it) I gave warm Milk, wherein I diſ- 
ſolved Salt of Rue. The next Day I viſited the Pa- 
tients, and found them in a quite different Con- 
dition; for they had all recover'd the Uſe of their 
Reaſon, but remember'd nothing of what happen'd. 
All this Day, every Object appear d double to 
them, that is, upon looking at a —— a Beaſt, ora 
Tree, they faw two. 

I return'd to ſee them the next thn. and found 

that the Symptoms were removed ; but were ſucceeded 

by another altogether as ſurpriſing, co wit, all Ob- 
jects appear'd to them as red as Scarlet. This laſt 
Symptom ceaſcd gradually on the third Day, and ſince 
that Time they haye made no Complaint. 


IX. 4 
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IX. 4 * thy the Rev- Mr. Tho. wad, 
V. D. M. to Dr. Mortimer, Secr. R. S. con- 

cerning the Virtues of the Star of the Earth, 
_ CorkoxorPus, or Bucks-horn Plantain, in 


the Cure of the Bite of the ng. See 


Trans. Ne 443. V. 319. and 36 0. 


Bur St. Edmund; 5, 


0V. 1. 1738. 


| Honoured S I 73 


AVING met with a Paregriph in the Hiſtory 
of the Works of the Learned for 


the latter of which, at leaſt, 1 apprehend there muſt 
have been a Miſtake, (though an involuntary and un- 


avoidable one, through the Defect or Confuſion of 


the Memoirs made uſe of ) and a putting of gut if 54 
Juso (as tis commonly expreſs d): On this Occa 

I drew up a Letter to the ſaid Author, in which I 

attempted the Rectification of it, happening to have 


ſome Materials by me, proper (as I thought) for ſuch 
a Purpoſe : But conſidering that what he writes is but 


an Extract from what was publiſhed by you as Secre- 
tary to the ROYAL Socikrr, I conceived that it 
would better become me to addreſs you more imme- 
diately, 


July laſt, in 
Which the Author takes Notice of a Paſſage in the 
laſt publiſhed Philoſophical Tranſaction, relating to 
ſome Vegetables ſaid to have great Virtue for the 
Prevention of that terrible Malady called the Hydro- 
1 viz. The Lichen cinereus terreſtris, and an 
erb called, Stellaria, or Star of the Earth; as to 
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ſelf, and to that very Honourable and Learned 
SOCIETY,.t0 which you are ſo nearly related, And 


 - PTY — 29 * 4 2 4h 
— * 2 — > : 1 — — . = - — — 
7 Th vs N = - —s * — w 
— $94, — - — — 8 a nt. at , a * — 2 4 ; " N 2 a 
: 1 % - E - * a n - > -= 
— * 4 o . — — _ 
r 3 r , * | _ — >, 
* — * - = — 
Lo 4 - — * » _ og — 9 q = 
8 Cr Ws ? ow , „ , 1 . a - 
_ ” * . WR ** C 2 b * W — — = a 9 _ = \ *- ee es 8 ee 
1 DY * a * 2 7 433 mY l — 
— — "A e re 1 — 1 — 
2 bo 1 5 2 4 _ N K * 22 4 2 4 - P — — a - a - . = = - _ = — 
5 - * : : 
F — ts a Poa "ei — p 5 ks oa p __ * * A - mg > <a —_ . — — 
— — — , — | * 5 p & e : . — . 5 . 4 * &% ; as oh. 
"I - —ͤ I — — A 2 - . * - aw a -- is _ 1 * * FP 21 . _ KI — = a — * = 3 » : =_ Ss - ks R 
# 4 * wm * 2 — — „ — —— Seo — we 3 * oo = ae 
7 8 0 1 5 — — * = = \ 
, a — p — — 
= 2 jo -— y— N 4 Frey 3 -F h N > 74 0 8 — — 5 "_ l n 41 7 — 3 
- _ . 2 y a4 — 8 * 8 - a * = =_ = — 
p [OI 4 * 2 - \ Jon AS ITY * — 8 * 2 N p — 
2 * 2 : * — þ — — . * $ = s Wo — by I * * 8 U 5 - 2 * 2 — = - - 
4 . : 5. 75 . - * 2 Ne a CG II * — by _— — — —ů—— — — — s 
- * - _ * 
— — 2 1 — — . 232232525 ae "x — IEG III — © — n - 
” 
- N 


* 7 Id . 
9 4 * 22 OY, 2 * 2 "FF . ? " Y wk * 4 * 
. * g Fs ” * 9 
„ = 3 % : 7 * 
- 1 * F a - 
. q - : 9 
. % 
" 
* " 
* 
| 4 50 


diately, as more . of Relped both to your- 


ſince the Draught of what I judged fit to ſend the 
afore-mentioned Author, (and which 1 have choſen 


to ſuppreſs) 1 have endeavoured to get ſome further 


Light into the Affair, by a Converſation with my 


worthy Friend Dr. F. Dale of Braintree, (well known 


to ll of the Virtuoſi, and one of whoſe inge- 


nious Letters I find publiſhed | in Phil. Tranſ. No 444.) 


who fully concurs with me in his Sentiments, as to the 


Subject of this Letter. In his well-furniſhed Bota- 


Nic. Library, 1 met with ſeveral things which a 
Deſiderata in my own much meaner one, that great! 

contributed towards the Elucidation of what has been 
ſtrangely obſcured by an odd and unaccountable Com- 


plication or Accumulation of Miſtakes, grounded upon 


Narratives in which there ſeem to me to be diverſe 


Inconſiſtencies, and Miſrepreſentations of Matters of 


Fact, through Sur asd or Lapſe of Memory, or 
Anachroniſms, by which my once very dear Friend 


and kind Correſpondent, Mr. Ray, (whoſe Name | 


and Memory muſt ever be precious to all Lovers of 
ſolid Learning) was himſelf led into a Miſtake (and 
became the innocent Occaſion of leading others into 
the ſamc) about the laſt- mentioned Vegetable, which 
he took to be the Star of the Earth, mentioned by 
Grey, as a ſovercign Remedy againſt the Bite of a 
Mad-Dog ; but was afterwards convinced, that it was 
not ſo, as will evidently appear from what follows, 
in which I have done what in me lies to get to the 
Bottom of the Matter, and to extricate it out of that 

Mazc 


1 


Maze in which it has pretty long lain kid; by th 
Help of. the beſt Clue that I could poſſibly find. 
Having made the Study 6f Botany the agreeable 
Amuſement of my younger Years, I was very much 
puzzled with what T met with in the Appendix to the 
2d Volume of the General Hiftory of Plants, com- 
piled by che Reverend and Learned Gentleman but 
now mentioned (who was pleaſed to honour and 
favour me both with his Friendſhip, and Epiſtolary 
Correſpondence) concerning the Spaniſh Catch-fly, 
which he there affirms (p. 1895.) to be the Star of 
the Earth, ſo famous for the Prevention of the Hy- 
drophobia whereas I always (beforc I read this AF 
ſertion in Mr. Rey) took the Coronopus, or Bucks. 
horn Plantain, to be the true Star of the Earth, 
and do ſtill believe it ſo to be, for the Reaſons that 
will occur to you in the Sequel. : 
Being deſirous to know what Gtourids Mr. Ray 
had for afcribing ſach Virtne to rhe Carch-fly, 1 wrote 
a Lettet to him, dated fo long ago as Dec. 1. 1698. 
in which (among ſeveral other Particulars that would 
be impertinent to mention) I requeſted of him to 
tell me what his Sentiments were at that time upon | 
this Subject. My Words were theſe, viz. 
[Opinionem tuam de Herba jlla a Grayo in ſua 
Hipp atrice Memorata, quam Stellam Terrz vocat, & 
ad morfum canis rabidi efficaciſſimam eſſe aſſerit, 
icire exopto. Stirpes duæ (ut videtur) hoc nomine 
inſigniuntur, viz. Plantago illa foliis laciniatis Coro- - 
nopus dicta, & Lychnis viſcoſa fore muſcoſo, ſive 
Seſamoides Salamanticum magnum. Prior in Comi- 
tatu Norfolcienci magno in pretio habetur, & in caſu 
plædicto (nee ſine certo ſueceſſu) ſemper fere in uſum 
venit. 


Tw1- 


- venir. / Poſterior autem paucis e ncgab alli 
mihi notis unquam uſurpata fuit. Tu vero autho- 


ritate Domini Edwardi Hulfii (viri ſane clariſſimi) 
nixus, in Appendice ad Hiſt. Generalem, hanc eſſe 
Plantam a Grayo tantopere laudatam aſſeris; ſed in 
Synopſi Stirpium Britannicarum nihil de Herbæ hujuſce 
viribus ſcribis; laudes autem, quibus hanc arnabas, in 
Coronopum retuliſti. Quæro igitur abs te, num ſen- 
tentiam tuam mutaſti ? Et D. Hulſium de hac planta 
deceptum fuiſſe nunc arbitraris? Ego ſane dubius & 
incertus hæreo. Grayus ipſe nullum aliud nomen 
ptæter Stellam Terrz herbz, quam adeo magnificat, 
impoſuit, neque (in illa ſaltem Editione, quam mihi 
videre contigit) deſcriptionem ullam, notamve cha- 
racteriſticam addidit, qua Planta hæc laudatiſſima aliis 
innoteſceret. Neſcio autem quomodo D. Hulſius tam 
certo ſciret Grayum ad Lychnidem prædictam reſpe- 
xiſſe, eamque nomine illo deſignaſſe. An Lychnis hæc 
tantis pollet viribus, ego quidem multum dubito; quod 
autem tu mihi hunc eximas ſcrupulum, - (ut phraſ 
Pliniana'utar) hoc impenſius cupio.] : 
Io this Inquiry that good communicative Gentle- 
man condeſcended to return the following free and 
ingenuous Anſwer, in Eng liſb (though part of his 
Letter was in the ſame Language with mine). 

[As to your pertinent Queſtion concerning the 
Plant called Star of the Earth, the Caſe ſtands thus: : 
King James ſent to the Rox Al. SociErx a Sample of 
a Plant dried, which was ſent him for that which 
cured his Dogs when bitten with a Mad-Dog, and 
by the Name of the Star of the Earth. This Plant 
not being well dried and preſerved, none of the 


RoYAL SOCIETY knew certainly what to make of; 
{0 


EO e 
ſo they ſent it to me, who, upon careful Examina- 
tion of it, found it to be the Seſamoides Salaman- 
ticum Magnum; whereupon Dr. Hulſe ſending me 
that Obſervation out of Gray, concerning the Uſe 
of the Plant called the Star of the Earth, I thought 
I had Ground enough to attribute the Virtue of curing 
the Wydrophobia to the Seſamoides Salamanticum, not 
imagining that any would dare to abuſe a Sovereign 
Prince, by ſending him a falſe Plant. But afterwards, 
conſidering that the Coronopus was, for its Reſem- 
blance to a Star, called the Star of the Earth, and 
that it was noted for ſucha Virtue, but the Se/amoides 
was neither like a Star, nor by any fo called, nor de- 
{cribed to have ſuch a Quality ; I concluded, that the. 
Plant which Gray meant, was the Coronopus and not 
the Seſamoides, and that we had been abuſed by a falſe 
Plant (ent to King James, for the Star of the Earth.]! 
This Account from Mr. Ray himſelf fully ſatisfied 
me, that the Bucks-horn, and not the Catch-fly, was 
the true Star of the Earth. But as to the curing of 
King James's Hounds, 1 ſuſpect that Mr. Ray was 
miſinformed as to that Matter, and am now almoſt 
perſuaded, that there was never ſuch a thing ; for [ 
cannot but obſerve, that there is a moſt perplexing 
Inconſiſtency between the two Extracts which have 
been given from the Journal-Books of the Royar 
SOCIETY, relating to this Matter of Fatt. The 
Words are theſe, in the laſt Page of the laſt- publiſned 
Tranſattion, No 443. p. 360. vis. 35 
[Nov. 16. 1671. Sir R. Moray exhibited a certain 
Plant, (which by Mr. Ray is called Lichen cinereus 
terreſtris) ſaid by Sir R. M. to be very good to cure 
Dogs bitten by a Mad-Dog; his Royal Highneſs 
: — having 
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having cauſed it to be given to 2 whole Kennel of 
Dogs bitten by a Mad one, which were all cured, 
except one of them, to whom none ot it was given. 
The Specimen was kept in the Repolitory.] 
Quære, Whether it be there ſtill ? 38 
_  FAfﬀeerwards, viz. March 1671-2. Sir R. M. men- 
tioned, That a whole Kennel of Dogs belonging to 
his Royal Highneſs, were bitten by a | Mad- Dog, and 
had been lately cured by an Herb called Stellaria, or 
Star 25 = Earth. This Plant is the Zych. viſe, 
fore muſcofo, C. B. in Engliſh, Spaniſh Carcb y. See 
theſe Raabe, No 187. where is a Receipt to 
eure Mad-Dogs, wherein this Plant is a principal In- 
gredient, which Receipt, communicated by Sir R. 
Gourdon, was there publiſhed by his Majeſty's ſpecial 
Command, An. 1687.) 
Now, Sir, here are two very different Accounts 
from the ſame Perſon, relating to the ſame Thing. 
In the firſt, Sir R. M. ſpeaks of the Cure as per- 
formed by the Lieben; in the ſecond, in lefs than 
half a Year after the other, he mentions it as done by 
the Stellaria. Now it ſeems utterly improbable; that 
the Kennel of Hounds ſhould be twice bitten, and 
cured by a different Plant in ſo-ſhort a Space: And 
indeed (as I hinted: before) my preſent Opinion is, 
that the Hounds were never bit by a Mad-Dog at all, 
but that the whole Story has been founded upon an 
older one, of which there is Mention made in that 
Book written by T. de Grey, Eſq; called The expert 
Farrier, in the 2d Edition of which, in 4, publiſhed in 
1652. among other Cures for the Bite. of a Mad-Dog, 
he preſcribes this which follows, p. 160, 
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[Fake the Herb which groweth in dry and barren 
Hills, called the Star of the Earth; you muſt give it 
three Days together, The firſt time you muſt gather 
three of theſe Herbs, with all the whole ſock, and 
waſh them clean, and pound them well; which done, 
give them to your Horſe in Milk, Beer, Ale, or 
White: wine, but be careful the Horſe takes all the 
Herbs and Roots: If you will, you may make up theſe 
Herbs and Roots in freſh or ſweet Butter, which will 
do as well. The ſecond Day give your Horſe five 
of theſe Herbs and Roots, as before; and the third 
Day give him ſeven. Do this punctually, and you 
may be well aſſured your Horſe will be perfectly 
cured; for albeit I myſelf have never tried this Me- 
dicine, yet I do know, the Party of whom J had this 
Cure, hath cured much Cattle of all Sorts therewith. 
I myſcif can fay thus much of this Receipt, That I 
knew it cure an whole Kennel of Hounds of a Gen- 
tleman's, one Beagle excepted, which they did not 
ſuſpect to be bitten, which indeed was bitten; ſo he 
fell mad and died, but all the reſt eſcaped. Another 
time, a Gentleman's Son of my Acquaintance was 
unfortunately bitten, who was cured by the Party 
who taught me this Receipt; and this young Gentle- 
man (who was then a Boy of 10 Years old) was fo 
far ſpent with the Rancor of the Diſeaſe, before this 
Man took him in hand, as that his Head began to 
be addle, and he to talk very idly; yet he cured 
him, ſo as he lived and did well, and is at this Hour 
living, and a very proper and handſome Man, c.! 
- Thus far de Grey. Now, Sir, 1 am apt to think, 
that any one who conſiders what he ſays about the 
Kennel of Hounds, will be ready to conclude, that 
_ Non2 theſe 


- 
- 
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theſe were what Sir R. M. miſtook for the Duke 
of 7ork's Dogs, as ſeems plain from the remarkable 
Circumſtance of the one Beagle that had none of 
the Plant given him, mentioned in both the Stories. 
So ſtrangely may Errors ariſe, and be multiplied, by 
jumbling the Ideas of different things together in the 
Minds and Memories of Men, how wiſe and learned 
ſoever. So far as I can find, all the Concern King 
James had in this Affair, was his ſending a Plant to 
the RoyYaL SociEtY, which his Huntſman recom- 
mended as an excellent Remedy for the Bite of a 
Mad-Dog; and it ſeems to me very likely, that the 
Huntſman might have met with this Story in Grey, 
and told it to his Maſter, and this he might tell to Sir 
R. M. and it may be, the Man, to ſet out the Vir- 
tues of the Medicine the more, might tell the Duke, 
that ſeveral of his own Hounds were cured by it, 
whether it were really ſo or not. None of theſe 
Suppoſitions are impoſlible, n nor, in my — Judg- 
ment, very improbable. 
I0o make this dark Affair appear in a till clearer 
Light, let me deſire you to compare and conſider the 
following Extracts. In a Letter to Mr. Ray from 
Mr. Aubry, publiſhed by Mr. Derham, and dated 
Aug. 5. 1691. there is this Paragraph, p. 250. [King 
James ſent by Sir — Garden ( ſuppole i it ſhould have 
been Gourdon) to the RoYAL SOCIETY, a Plant called 
Star of the Earth, with the Receipt made of it, to 
cure the Bite of a Mad-Dog, which is in Tran/ac- 
tions No 187.} This refers to a Receipt communi- 
cated by Sir R. Gourdon, by his Majeſty's Command, 
and in which there is mention of the Star of the, 
Earth, and to which this N. B. is added, | The Plant 
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in this Receipt, 'and which is the chief Ingredient, 


is known among Botaniſts by the Name of Se/amoides 
Salamanticum of Parkinſon, or Lychnis viſcoſs, Oc. 


of Bauhine, Anglice Spaniſh Catch-fly. It grows 
plentifully about Thetford, &c. Vide Raii Cat. Pl. 
Angl. & Hiſt. Pl. Tom. 24, inter Lychnides.) This 


ſeems grounded upon what Mr. Ray was afterwards 
perſuaded to be a Miſtake. 


The next thing I ſhall beg your Attention to, is 
a Letter from Sir Hans Sloane, the now very Ho- 
nourable Preſident of the RorAL Society, to Mr. 
Ray ; prior indeed in Time to the former, being 
dated June 1. 1687. in theſe Words: [ Sir, I ſend 
you incloſed the Specimen of a Plant growing on 
| Newmarket-Heath, and in Surrey, known by the 
Name of the Star of the Earth in thoſe Parts. It 
is particularly taken Notice of on the Account of its 
extraordinary and admirable Virtue, in curing the 
biting of Mad-Dogs, either in Beaſts or Men. One 
of his Majeſty's Huntſmen having proved it a great 
many times, gave the King his way of uſing it, which 
was an Infuſion in Wine with Treacle, and one or 
two more Simples. His Majeſty was pleaſed to com- 
municate it to Greſham: College, to the RoyaL So- 
CIETY; and nobody knowing the Plant by that 
Name, ſome there preſent confirming its Uſe in 
ſome Parts of England in that Diſeaſe, the Herb be- 

ing as little known here as if it came from the In- 

dies, I told the SociErr, I would let you have the 
beſt Specimen of it, which I queſtion not is known 
to you. If you pleaſe to give your Sentiments, you 
will extremely oblige, G.] To this Mr. Ray re- 
turned the following Anſwer: [ Sir, I received your- 
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Letter with the Specimen encloſed, which ſeems to 
me to be the Seſamoides Salamanticum Magnum of 
Cluſius, or Lychnis viſc. Sc. of Bauhine, which J 
have obſerved to grow plentifully upon Neu- 
market Heath, c. 1 wonder it ſhould have ſuch 
a Virtue as you mention, but it ſeems it is well at- 
teſted. Dr, Hulſe writes to me, he finds it in Grey's 
Farrier.] This ſeems pretty evidently to refer to 
the ſame Plant mentioned by Aubry, and this ſurely 
was the Plant that not being well dried and preſeryed, 
the SociE rr could not tell what to make of, and 
„which Mr. Ray found to be the Jeſamoides, which 
he then thought was the Plant that Grey called the 
5 Star of the Earth; but upon further Conſideration, he 
Was firmly perſuaded, that the Coronapus, and not the 
Fe ſamaides, was the Plant intended by de Grey (for ſohis 
Name ought to be written): And indeed, to me there 
ſeems to be the greateſt Probability, if not abſolute Cer- 
tainty, of this latter Opinion; for the Seſamoides was a 
Plant ſo little known in Grey's Time, that the Botaniſts 
who were cotemporary with him, took it for a Plant 
that was wholly a Stranger in England, as may be ſeen 
in 7ahnſon upon Gerard and in Parkinſon and the 
Manner of giving it, as directed by Grey, vis. firſt 
three, then five, and then ſeven Plants, Roots and all, 
ſpeaks it to be a ſmall Herb, ſuch as is the Coronapus, 
and not ſuch a large one, with a big, ſticky or woody 
Root, as the Seſamoides. This I am very ſure of, that in 
Norfolk, my native County, (and which, if I miſtake 
not, was Grey's alſo) the Coronopas is called the Star 
of the Earth (and among other Names given it by 
Dodonæus, this of Stellaria, and Stella Terre, is one, 
p. 95. of the Engliſh Tranſlation; and he deſcribes 
it as lying ſpread upon the Ground like a Star; and 
— — — 
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Gerard gives the ſame Deſeription of it, and Parkinſon, 5 
in his Theatrum, yet more fully, p. 501. vis. That 
the Leaves lie round about the Root in Order one by 
another, thereby reſembling the Form of a Star, and 
therefore called Herba Stella; by which Name, 
among others, it is called by Cæſalpinus, Lobel, &c. 
But who ever met with the Name Stellaria, or Stella 
Terræ, among the Synonyma of the Seſamoides in 
any Botanic Writer before Mr. Ray, who afterwards 
retracted it, as has been fully proved ?). In that Part 
of Norfolk where I was born, not far from Norwich, 
towards the Sea-coaſt, where the Bucks-horn Plant 
grows abundantly, there was great Uſe made of it 
when I was but a Lad, and always with good Succeſs, 
fo far as ever I could hear. One Story I can tell of 
my own Knowledge, which may ſeem too trifling to 
mention, were it not to ſhew the Efficacy of the 
Simple. About 40 Years ago, when I lived at a Place 
called Debenham in Suffolk, a Petſon unknown to 
me, having heard that I knew an Hetb that was good 
againſt the Bite of a Mad-Dog, ſent to deſire a Sample 
of it, with Directions how to uſe it; and ſome time 
after I had half a Dozen fine Chickens brought me. 
EF asked whence they came? It was anſwered from 
ſuch a one (the Name I have now forgot). I fad I 
did not know him: To which the Reply was, That 
it was the Man to whom 1 hid ſent the Plantain, 
which had ſaved the Lives of half a dozen Hogs of 
his, that had been bitten by a Mad Dog; and he 
thought the leaſt he could do was to ſend me half a 
Dozen Chickens as a Token of his Gratitude. After 
all, 1 will not be poſitive, that the Lychnis, or Catch. 
fly, is not good contra morſum Canis rabidi; but! 
be. CY 0 
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am confident that it is not the true Star of the 
Earth. 


You ſee, Sir, I have den a good deal of Pains to 


trace this Matter through all its intricate Meanders. 
T have been forced, indeed, to deal pretty much in 
Gueſſes and Conjeures, which I am not very fond 
of; but as the Caſe ſtands, it could not well be avoided : 

And I ſhall be glad, if by this Means we may be got (as 


I hope we are) near the Truth, which is the thing 


I aim at in this long Purſuit ; and 1 have rode more 

than 50 Miles in this wet winter Seaſon, (though fere 
Septuagenarins) in order to diſentangle it "06 the 
Confuſion and Contradiction in which it has been in- 
_ volved. 
T know not; but if you ſhall be ſo favourable to me, 
as to think any thing that comes from ſo mean and 


Whether you will judge my Labour. tanti, 


obſcure a Perſon, worthy of the Notice of that very 


learned Body, at whoſe Board you have the Honour to 


ſit as Secretary, you may be pleaſed to communicate 
the ſame at ſome Meeting of the Society, as a well- 
meant Attempt (how weakly ſoever managed) to 
clear up, in ſome meaſure, what has been long 
clouded by dark and diſagreeing Accounts. If any 
doubt ſhould be made with reſpect to my Integrity, or 


Exactneſs in the Extract I have given you from Mr. 


Rays Letter, the Original is ſtill in Being, and ſhall 
be produced, if defired. © 
As for the Liverwort, I can ſay nothing from my 
own Knowledge; but by the Account of its Virtues 
given by Dampier, (which he took for a kind of 
Tew's-ear, but which that very venerable Gentleman, 


and illuſtrious Ornament of the RoyYaL SOCIETY, Sir 


Hans Sloane, with great Reaſon affirmed to be the 
_ Lichen 


[46] 


Lichen cinerens terreftris). and publiſhed i in the Ph 
l eſepbical Tranſaftions, No 237. "I cannot doubt but 


it is a potent Remedy, of which I preſume there 
may have been ſeyeral ſucceſsful Experiments made, 
ſince thoſe made by y Dampeer's Uncle, which are very 
. conſiderable. And it may be King James might have 
ſome of his Hounds 2 by this Lichen, after he 
came to the Crown, and might then ſend a Specimen 
thereof alſo to the Society. 4 

I muſt here reſtrain my Pen from being further 
tedious, and beg Pardon for giving you the Trouble 
of ſo long a Scrawl, and for ſaying ſo much that may 
look like a TegievroAoyia, though the Occaſion is ſuck 
as will, I hope, plead my Excuſe. In fo perplexed 
an Affair, I could not tell how to repreſent my Senſe 
in a ſmaller Compaſs; and I wiſh 1 may have done it 
to your Satisfaction, and that of the learned Gentle- 
men, who, I doubt not, frequently receive Accounts 
from better Hands, far more worthy of their Atten- 
tion in Matters Phyſical, Philoſophical, &c. than any 
thing that I am capable of producing; but as tis com- 
monly ſaid, In magnis voluiſſe ſat eſt; and I am free 
to impart what little I do underſtand, that may have 
the leaſt Tendency to promote Natural Knowledge, 
and be any way ſerviceable to the Public, eſpecially 
in Caſes where Life and Health are concerned, thoſc 
precious ineſtimable Jewels, and moſt valuable Gifts 
of Divine Bounty. The Practice of Phyſic is not 
indeed my Profeſſion, though I have looked a little 
by way of Diverhon into the eng, but in u Can. | 
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indeed, well admit of the Decorations of Art and 


— — — 


! 
and uſeful. 1 have not heen very ſolicitous about 


Words, all that aimed being only to make my Mean- 
ing — The Nature of the Subject would not, 


Style, had I been capable of giving them to it. 9 
nari res ipſa ne t, n doceri. 

| Lam, 
& 7 R, 


With great Rehe 
Tur 0 1 Servant, 


Tho. Steward. 


Þ * 
Friend of mine 8 informed me, that there 
4X vas a wonderful Cure performed upon a Wo- 
man in this County, ſeveral Vears ago, who had been 
3 by a Mad Dog, and in whom the evident 
Symptoms of the Hidrophobia appeared, who yet 
was faved, by Go'Þ's Bleſſing, upon the Uſe of a 
Powder given by the Direction of the Lady Brook 
(a Perſon of Eminence formerly in Suffolk): I ſeems 
the Powder went by the Name of The Lady Brook's 
Powder, and was generally ſuppoſed to be chiefly, if 
not only, the Cyronopns-dried and pulverized: And 
I muſt own, that L have at preſent ſuch an Opinion 
of the great Virtue of this Simple, that till 1 have 
ſome convincing Evidence of its having failed, I can 
| fearce avoid looking: upon it as a Specific contra 
morſum canis rabidi; and I heartily wiſh, for the 
fake of ſuch as ſhall at- any. time happen to fall under 
ſo terrible a Misfortune, that” it may be proved by 
ne ſo to be. 1 
X. De 


__ i 
x. De Reduftione Radicalium ad fimpliciores 

terminos, ſeu de extrahenda radice quacun- 

que data ex Binomio 4. T, vel a+/—4. 


* 


Eis TGT. 


GULIELMO JONES, Armigero, §. P. D. 


M nuper incidiſſes, Amice doctiſſime, in locum 
= . pngogs Sanderſoni Algebre, ubi occurrunt non- 
nulla, que ego Editori impertiveram eo ſpectantia, ut 
Methodum exponerem, qua liceret extrahere Ra- 
dicem quamcunque datam ex Binomio a .=; 
hoc autem in caſu Radicis cubicæ, Clarifſmus Auctor 
| Paulo antequam martem obiret, me rogauerat, ut 
Jacere tentarem, utpote qui minime w- 0- 
terat in iis que circa hanc rem tradidtrat Mal- 
lifius; hac data occaſione a me quæſtuiſti, num 
Met hodus aliqua mihi ſunpeteret illuu idem fa- 
tiendi in Binomio -poſſibili. a- YU, quod. quidem 
judicabas aliquanto- facilius fieri poſſe, reſponds te 
non ignoraſſe illud fuiſſe @ plurimis præſtitum, pre- 
fertim a Newtono, atque adeo, fi ad rem denuo ag- 
 grederer, me vix arrogantie crimes effugere poſſe; 
cum tamen hac mea excuſatione haud tibi ſatisfiers 
ent irem, inſtareſque ut quicquid de hoc Argumento 
mihi in mentem veniret, in Chartam conjicerem, hac 
ſequentia exaravi, eo potiſſimum animo, ut mei erga te 
obſequii pignus publicum tibi darem. Vale. 
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Ly; T Binomium vy . 3 as * d 7 erminos 


reducendum. 


seu 10. 
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Finge Binomium illud generali ſua Radicalitate 


involutum ad Binomium iſtud alterum x ＋Vy Radi- 
calitate generali exutum reduci poſſe; ut autem in- 


venlatur . quantitas 5 & 9.5 ene an ſumma 


Binomiorum aD ＋ N, 


æqualem huic integro ; vide ptæteres, an - 
fit numerus integer; quod fi fiat, pone m æqualem 


rem Binomium datum reducetur ad formam datam. 


— 


EXE MTI UM lum. 


reducendum. 


Sit ergo SPIES . 7" 850 ud ſimplicius 


Pone 


quam capere 
licet ope Tabulæ Logarithmorum, conficiat numerum 
integrum quamproxime; quod fi acciderit, ue 2.x 


| huic novo Integro, eritque x-, quamob- 


Priuſquam vero ad Demonſtrationem accedamus, 
non incommodum erit rem binis terniſve Exem plis 


Dr. 
1 
.> 
N 
: 
4 
5 
w< 
? 
> . : 
— 
* 
6 : vs 
1 
* 
Ko 
2 
> 
- 
n 
* 
1 
a4 
* 
— 
* 
AI 
- 
= 
— 
* 
N 
- H$ 
* 
4 * A 
"= 
* 
2 
2 
ou N . 
** 
2 
2 
: " 
7 
- ho 
7 [2 
1 
ww 
a 
A 
"1 3 
. * L 
3 
TY 
=. 
% » 
2 2 
1 
1 . 
. 
* 
5 
* 
= 
y 
2 
: ye, 
: 


5 
bh 
2 
* q 
5 


7 1 , £ a # < 1 |< i ”# WT. 4 


WELLES ccc een — 


171 


Pone a=54, =980; crit igitur /þ=y/980 
=31, 3049 prope, quo fiet ut a+yb futurum ſit 
85, 3049, atque 4—yb=22, 6951. 

Radix quadrata prioris numeri eſt 9,236 proxime. 

Radix quadrata poſterioris eſt 4,763, 


Summa Radicum eſt 13,999, cui proxime adiacet 
integer 14 ; pone igitur 2x 14, ſeu x; jam cum 


fit y=xx—m, ſitque m=/aa—b=v2916—9g80 


=V 1936=44 ; erit propterea y=4g —44= 5, atque 


adeo ee — erit 745 quod vide, ſi 


lube 


| BxSXPLUM 2um, 


Sit 5 45 Fer 1682 ad Gmplicius reducendum: 


Pone 4 45, 6 21682, erit igitur Y 41, 01219 
proxime; exit idcirco aÞ+yb=86,01219, atque 
42 23,8978. 
Radix cubica prioris numer? eſt 4,4142; Radix 


cubica poſterioris eſt 1,5857; ſumma Radicum eſt 


559999, cui proxime adjacet integer 6 ; pone ergo 
2 X==6, feu oY * eſt F eſt autem 


3 
N = = = 303 =7; atque aded y=9—7=3; 5 
eſt igitur Binomium reductum 3+y2. 


cop cm—_—_ Ore a 5 
Sit /170+y18252 ad ſimplicius reducendum. 
Pone a = 170, 6=18252, exit igitur /6=135,r 

proxime; quapropter crit 6x as 305.1, & & a—y& 
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Radix | 


[466 15 


Radix cubica prioris numeri eſt 6,73 ptoxime. 
Radix cubica poſterioris eſt 3,26 proxime. 
Summa Radicum eſt 9, 99, cui ptoxime a adjacet in- 
teger TP) pone igitur AI, ſeu & 5, porro 


eſt pre- jam vero WN eſt 
itaque * —22=33 eft igitur SÞ+vV3 Binomium 
reductum. 


DEMonBrTRATIO 


A 
Sue Binomium axodvis; quale * FEY 5, quod 


finge ad Binomium x Y reduci polle 3 ; eſt gitur, 
x3+ ee r vb ; Z; 


E - IPC TT INE TIT x Of OS 


porro Pe 3 pactis « erit 
& + G Þ+ 9xxyy =aa; * 
quadratum poſterioris 9x4 y-+ 6xx 15+ 2 
reſiduum erit x5 3x43 + 3XXY) —) Ani FR 
extrahe utrinque Radicem cujus index eſt u, hoc eſt, 
hoc in caſu, Radicem cubicam; erit igitur æx 


208 ſive facto 923. m; erit xx —y=m; 
adeoque y K ; jam in Æquatione ſuperius 
ſcripta, nempe x3 + N= pro ſcribe xx — mm, 
obtinebis Aquationem 4* — zm a; hic pau- 
lulum conſiſte. hn nn ans 


Reſume nunc | Aquationem bf. 


+ 2 — Y b, et finge te velle Radicalitatem delere; 
quo 


i 


| 
| 
; 
| 


quo id fiat, pone a V=, 


4% 


& a- VH; 
habebis | igitur has binas Fquationes novas, 
23 + VI =24 | 


3.4.68 - 
Sequitur « . e >, aw 
5 S S＋V Xx 
Sed SEL 
0 * — w—_ — —— | 
S+v S S vv; eſti igitur SS ZV 
'/ 


+ v * ==; eſt preterea 32+ 22 v+ v = yy 


Sume abend harum Æquationum, habebis 


320 = = 48x — ==; ; ſed 23 v3 =a0—b; et 3gitur SV 


=. quod mn poſueris =m, inde fiet 3M 
= 4% _ ſive 4x3 — zm * 4, que eft ipfiſſima 


Zquatio, que ante ſe protulerat, & res codem recidet 
in caſu quocunque Radicalitatis. 


Si ergo tibi ſit tentandum, an poſſir Expreſſio 


y a+ b ad 4 reduci; pone 2x 


3 


2 7 * Nl j pone etiam =. — 

atque y — ; & erit expreſſſo reducta x vy, 

ſi modo hæc poſlint fieri per quantitates ineegrss 4 =. 

faltem rationales. 
Verum ne quidem ſint hz quantitates integræ aut 


rationales, Regula tamen, quam tradidimus, — — 


patebit, ſi Binomia expanſa additione jungantur, eorum 


„ 


— 0 ; 
e * t » 
—_. 4 =» » 
_— : 


ſolvendis Zquationibus cujuſdam .generis, ut poſtea 
J / TYS<.* | % 


| Interim, hic dubium fortaſſe oriri poteſt, an in po- 
teſtatibus quibuſcunque Binomii, hæc Regula uni- 


verſe obtineat, nempe, quod in Binomio quocunque 
expanſo, cujus Index eſt u, fi ex quadrato ſummæ 


ceorum Terminorum, qui in imparibus locis conſiſtunt, 
ſubtrahatur quadratum ſummæ corum, qui conſiſtunt 


cujus Index etiamnum futurum fit . 


mentis ſtabilitam aſſumi poſſe ; attamen Demonſtra- 


tionem afferre, non pigebit, quam non memini me 


uſquam vidiſſe. FFF 
ume Binomium x + yl” quod expande; ſume etiam 


— 


fit & TY c, & x Ep; jam cuilibet inſpicienti 


ſummam futuram fore æqualem duplæ ſummæ ter- 
minorum imparium prioris Binomii; ſin 


Sp. eſſ 


2 


Binomii ; quod cum ita ſit, ſequitur 
mam terminorum imparinm ; itemque = ſam- 
mam terminorum parium. 3 | 

Ex quadrato prioris ſummæ, hoc eſt, ex quadrato 


— — ſubtrahe quadratum pot 


3 _ — 


crioris, vide - 
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in paribus locis, reſiduum futurum ſit Binomium aliud 


Cui reſpondeo, illud a pluribus ſcriptoribus ante 
me fuiſſe obſervatum, adeoque rem tanquam experi- 


| Binomium alterum x , quod ſimiliter expande; 


„ ru poſterius ex 
priori ſubtrahatur, futurum fore refiduum zquale 
duplæ ſummæ Terminorum parium prioris itidem 


fſe ſum-. 


beet 
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let "ul " Er 1 4 r 


=zF 582 e . cujus Radix, (cui . 


index w p XK -. 


ConoLtLanton 


81 ponatur TDR fams- 


turque ptæterea 7 , atque interpreteris x 
ſucceſſive per 1, 2, 3, 4, 5, 6 5, 7, 8, * orientur 
i A hic ſubject. . = 
: xX=8. 
2 XX— M3 A. BY 
48 —3 MX=04. rs Anil : e 
8 - mxx + mm=4. FF 31 
$9. i p03 $ WWX=8 83F _- = 
60. 32x*—48 mxt+18 An K- =4. 
70, 6qx"—112ma5Þ+ 56mmat . 
. 
Hæ autem Aq uationes ejuſdem ſunt formæ atque 
Egquationes ad Colinus, quamquam natura omnino 
Aiflideant. | 
Sit u radius Circuli, 73 Coſi inus arcus cujuſlibet e 
dati, x Coſinus alterius arcus, qui fi t ad priorem — 
r ad u. | 1 
10. erit x=/. 

20, rarer 

30. 4x3 —37rx==rrd. 
40. 8xt—8rrxx+rfmrnl. 

30. 16 * — 20 r SNA el. 
60. 32 * — 48 rr ISN = NJ. 


P ˙ôüA2——̃ ̃ðmA ̃ «mul 2s la 


ak PE Ls, 


5 WWW 


70. 64 — 112 rr 56 —77 K r I. : 
o— — Harum 


- 


Teo}. 


Harum veto ee forma bel, ponendo bre⸗ 


* viratis . 1 r. 5 A 
fl n=} 1 525 Lon, 12 
P * * * 2. N= rt 
. . Xx 2 . EE» 
| 126 An " n * * 


= i 


i 
7 » -- - . 
. 5 333 
5 —— , . 


| Differentia harum 8 in hoc em 
ponitur, ut pod ortutn ducant ab Eaquatione 


| 2x =/ V4 Vi7b poſteriores vero ab: 


tione n= EP D == =6, quæ poſterior 


buntur 3 ad Coſinus. Hoe autem 1 


1 eee 
quam liberare oporteat * ſuo e * 


| Pone Cans =, & a Jun pone 
tiam 3 2x. Hinc fict ut habeas, 5 
10%. B=g+y/—b. 
20. a -a—y/—b. N 
| hine crit 6 1 


— Y EE 


FD 


Sed 


Ægquatio ſi Radicalitate ſua generali liberetur, obtine- 


* 


vl. 


E S T4 v Vi quamobrem ft 


* 


ut S Sg DU 6 42 


b | * ny | 5 
Sed S S T Zz U Ax; unde fit 3 2 


* „ 7 v. : « # 4 _ 4 ; - N > p y * 
- 4 - 
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* * 4 5 „ iii It F # AA 
* þ 8 * py . oc 
f — | 25 | ; ö 
* * P: x 
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Sehn ergo, ut fit S = aa l 74 quam ft * 


| ſueris — — eric 1 proprerea 4 * x =3 mn, 


4% 


4X3 -m . 5 4 : : 
Hactenus habuimus duplex ons Equationum: ; 


prius, in quo n poſta faerat = 2 poſteriys, in 


quo 3 * aa | Priusappellare 1 licer Hyper: 
bolicum, rn Circulare. = 


P 1 0 51 LEMAIL 8 


E arrabere Radicem cabicam ex Binomis ene 2 


. CSS 


oy 


* — 


: e e | 
1 Radicem illam eſſe x= 7 cujus 6 1 


pferis _Cuburn, invenies elſe x ＋3 xxV —y— '3 xy 


— — „ bn e 
Pone j jam — T - 


- & a cb. 


Tunc ſumendo quadrata, orientur alteræ bine 22 


tiones, nempe 
e oxxyy=dc 
—9 + 6 * eb. : 


Jam ſutne differentiam quadtatorum, erit a+ 3 * 5 
T 3 ** 9 FP Sa z quapropter eſt xx TY 5 


15 -* 
iN. pone nunc VaaFb=m, unde erit 


x&Þ+) n, five y=m—x x jam nunc in Aqua- 
tione x3—3xy=4, in locum quantitatis y, ſub- 


ſtitue valorem ejus m xx, habebis x3—3 mx 
＋ V a, five 4x3—3 mx=4, quæ eſt ipſiſſima 


15 2 quæ prius _— fucrat ex Equatione 


= ===, attamen non ſe- 


quitur ut poſſit in Aquatione 4* - K , 
valor quantitatis x cognoſci, per ſuperiorem Aqua- 


tionem, quippe quæ conſtet ex binis partibus, quarum 


utraque includit quantititem imaginariam O; fed 
res optime conficietur ſubſidio Tabulæ ſinuum. 


Sit 


e . . 


t , CTR oo nn Hair cs. C 


q 
a 
7 
J 
W 
7 
, 
4 
3 
4 
4 
3 
1 


ejus, hoc eſt, ſinus 79d, 6, ſpeari debet tanquam 
poſitivus; alteri ambo cum ſint quadrante Majores, eo- 


WZZER 


S igitur — Radix cables ex Binomio 
814+ =2700;:pone a=81, 'b—=2700; jam vero 


| „ cujus Radix cubica 


=21, quam pone m, quo fict ut 3mx=63x; 
crit igitur reſolvenda AÆquatio 4x3 G X 1, 


quæ fi comparetur cum Zquatione ad Coſinus, ſci. 


8 rr. erit * Proinde erit 


Vr crit præterea a eee Fe 


A rr 


Sit igitur, arcus Circuli, cujus Radius 7 t =v21 1, : 


Colinus= . 
; 7 ²˙—ꝛꝝ Qoa 
a Sit 2 Circumferentia tota, ſume Arcus ., 
1 
＋ 


— qui calculo Trigonomerrico facile innoteſcent; 


I 


: præſertim k adhibeantur Logarithmi, 1. tunc Coſinus 
jpſorummet Arcuum ad Radium V2r, 21, erunt tres 
Radices quantitatis x; quapropter cum fit J=m 

xx, erunt idcirco totidem valores quantitatis 3, erit 


itaque Radix cubica triplex Binomii 814 2700, 
ſed lubet rem ad Numeros accommodare. 


Fac ut V 21 ad 7, ſic Radius Tabularum ad Co- 


ſinum Arcus cujuſdem cui arcui pone A #qualem ; 


arcus autem ille reperictur 2 34, 42' prope ; hinc arcus 


C—A, erit 3274, 18', & C A 3929, 42, quorum 


partes tertiæ erunt 104, 54'; 109d, &'; 130d, 54'; jam 
vero cum earum prima fit quadrante minor, Coſinus 


rum 


hoc 
quorum Radices quadratæ ſunt 2/3, J V, 2 73; 


chat 7 
x 8 x os * 
| F "Th 4 5 


ſpectari debent tanquam negativi; fed ex calculo 


Trigonomettico conſtabit hos finus ad Radium 


2 21, fore $4999, — 1,4999. — 3,0000, five 2 2 —2, 
-— 33 quo fit ut totidem futuri ſint valores quan- 
" rivitis 'y, hi ſcilicet quos e repræſentat omnes, 


eſt, 21 — , 21 — 2. 1 9h TY, I2, 


quapropter tres valores quantitatis T erunt 
Ly GP 7 „ 2 V —3 


| quantitatis Vs. ND int I 2742 gary 
+4) —} 
LE e 
RI. hi ſcilicet 2 — * —5 3.— : 
= s. {3-13 4: 


Euere non pauci, inter quos eminet Wallifius, qui 
putarunt eas Cubicas Æquationes, quæ ad Circulum 


referuntur, poſſe folvi per extractionem Radicis Cu- 


bicæ ex quantitate imaginaria, qualis eſt, v. g. 81 


＋ - — 2700, nulla habita ratione Tabulz ſinuum; 


ſed quicquid de hac re commenti ſunt, vanum eſt 
Figmentum, & petitio Principii; ſi enim rem ten- 
taris, tibi neceſſario recurrendum erit in eam Æqua- 
tionem, quam tibi ſolvendam ſumpſeras. Illud autem 
directe ficri non poteſt, niſi ſubſidio Tabulæ Sinuum, 
præſertim fi Radices ſint irrationales ; id autem a 
plutibus ante me fuit obſervatum. Sed non alienum 
crit rem ulterius proſcqui. 


tum Colin us, hoc eſi, ſinus Arcuatn 2 6˙3 40d, 54. 


"$1 ex quo fit ut, tres valores 


3.— 374% 3, codemque proce- 
dendi modo, invenicntur tres valores quantitatis 


PRO: 


Q 8 C S 4 > - FAS! s a 
Nr . e « 


FFF Le 3 a HC or n 


: oe ee A OR 
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POLEN A Ul. 


. extrakends. Radix, rufus Aae lex of 1, e . 
Nuomio impoſſibili * my 


SoLur 10. 


* 


Sit ea * *＋＋ Q. tunc ficto VaaFb=mi 


fatto etiam 


; | 
— =p, deſcribe circulum, vel linge | 
n 


deſcribi, cujus Radius ſit v1 my in eoque a arcum 


quendam 4, cujus Coſinus fit — fi t C Circum- 


ferentia tata. Sume ad eundem Radium, Cofinus 
A C—4 c ＋ 4 20-4 2c 4 3 ©—4 


Arcuum —_, wn] wom_ —— — — 
* "'W © „ 
3 ee 2 : 
1 


Donec eorum mu titudo adzquet numerum ; quo 
facto, ibi liſte ; tunc Coſinus ille omnes erunt totidem 
valores quantitatis æ; quod attinct ad auanhbatem , a 
ſemper erit M—X Xx. 

Non prætermittendum eſt, quanquam mentio fi 
perius injecta fuerit, eos Coſinus affirmativos cenſeri 
oportere, quorum arcus minores ſunt Quadrante, illos 
autem Negatiyos quotum arcus ſunt Quadrante ma- 
jores. 


PR O- 


” quotus eſt 2=m, 


. eh Ts 0 
* , = e 5 A — . 
i 1 , 0 * 


* 


1 
PROBLEMA Iv. 


Date cEquatione ' aliqua ex _carum genere, quas 


ſupra deſcripſimus, dignoſcere an ejus ſolutio ad 
ry 6 an vero ad Cireularem refe- 
renda 1 2 


servrze 
sit 1 ; altiffima dimenſio Equationis; ; divide Co- 


ln | 


efficientem — termini per 2 Xx, f tque Quotus 
n; *. vide an — aa mays minuſve fit 


poteſtate my ; ſi prior caſus actiderit, Zquatio ad Hy- 
perbolam referenda eſt; ſin poſterior, ad Circulum. 
Dotur Equatio 16x5 —4033 þ 20 . ubi 


Hee? 


1=5, exit igitur | 2X =20; Divide 40 per 20 


4a=49 ; quod cum majus fit poteſtate 32, con- 
ſäequens eſt, Equationem ad ſpeciem Hyperbolicam 7 
referendam 18 ſed cum in caſu Hyperbolico * 


ſitum fuerit 4 — ſequitur eſſe 44 -= 
2 adeoque AA 32 e Jam 


vero Radix Aquationis, in hoc caſu, eſt Z 17 7 r V 17 


5 | 
＋ 2 2 17; ſed V 17=4,123105 prope, eſt 
igitur 7+v17=11,123105, & —v 17 =2,876895; 
* Radix quinta prioris numeri invenietur 1, 6221, 

. Radix 


porro m=32, & quadratum 


Wis: 427 1 | 
Radix: quinta poſteriotis = 1,235 an Gina Rodioum 
.= 2,8 574, Dimidia ſun a 1,4287, et ales apes 
tatis x in Aquatione data. F 

+ Jam detur Æquatio 16x . 20 ! in 
qua etiamnum eſt 2, at a 5, patet quadratum 
aa minus eſſe quinta poteſtate numeri 23 quapropter 
valor incognitæ x non poteſt elici niſi per quinqui- 
ſectionem anguli; ; illud autem perficietur ope Theore- 
matis noſtri generalis, ante allati, ſumendo ad Ra- 


dium v 25 arcum cujus Coſinus ſit — 2 — | 
m. 0 - T. 

 Arcus antem ile reperictur 274, 55/ prope, cujus 
quinta pars eſt 5d, 35“; jam vero fi ſumpſeris Loga- 
rithmum Coſinus 7. arcus ad Radium 1, illum 
reperies eſſe 9,9979347; ſed cum Radius noſter debeat | 
eſſe V2, ſuperiori Logarithmo adde Logarithmum 
v2, hoc eſt o, 15151 50, ſumma erit 10, 1484497 
e qua ſi dempſeris 10, reſiduum, nempe o, 1484497, 
erit Logarithmus Numeri quæſiti, qui proinde erit 
1,4075 proxime, eodemque modo mn quatuor 
Radices inveniri poſſunt. 
Pauca quædam . obſeryanda, quæ hic ſubs 
jiciam. 
Si ZEquatio ſit Hyperbolici generis, ſitque præterea 
7 numerus impar, erit una tantummodo Radix poſſi- 
bilis, reliquz erunt impoſſibiles; ſin ſit 2, numerus 
par, erit unus tantum valor — XX, reliqui ſunt 
impo! ibiles. _ 
quatio ſit Circularis generis, omnes Radices 


—̃— — . — — — A OT IO | 
W | 


PA 


1 


Quo facile dignoſcatur quot futuræ kt Radices Afr 
mativæ, quot Negative, in Zquationibus ad Coſinus, 
hzc obſervetur Regula. 

Si fuerit » Numerus par, tot crunt Radices Affir. 
mativæ quot Negativæ. * 
Si fuerit z numerus impar, talis tamen ut 1 


5 —1 
aumerus par, numerus xs Affrm ativarum erit . nu- 


merus Negativarum 2 2 


+1 


Sin * fuerit numerus impar, numerus + Affirma- 


tivarum erit +, N egativarum = | 
Aliqua huc ge jampridem inveneram, quæ 
Actis Philoſophicis inſerta fuerunt Anno 1707, deinde 
fuſius fuerant expoſita in Libro, qui inſcribitur MF 
cellanea Analytica; ſed cum ratio proceſſus fuerit huic 
paulo diſſimilis, nec fortaſſe adeo dilucida, nec di- 
recte ad eundem ſcopum colhmans, hæc, ſpero, non 
inutilia N 
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At a Meeting if 1 Comncit of 1 the ROY AL 
SOCIETY, Nov. 12. 373% - 


THESE Lectures on MUSCULAR Mer 10, by 

Alexander Stuart, M. D. exc. having been, accord. 
ing to the Mill of the Lady Sadleir, communicated 
before. hand to me, and approved, and afterwards 
read at ſeveral Meetings of this Soci ET, for 
which he received their T, Banks. 1 do direct the 
ame to be printed. : 


1 Hans Sloane, Y. N. S 


"To the HONOURABLE 


Sir HANS SLOANE, Bar. 
PRESIDENT, 


Council 4 FELLOWS 


0 F THE 


ROYAL SOCIETY 
Of LONDON, for 


Prom otimg Natural Knowledge, 


Theſe three firſt LB CTURES on 


MuSCULAR Moriox 
Are humbly Dedicated 
BY 


| Their mgſ obedient 
humble Servant, 


ALEXANDER STUART. 
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PREFACE. 


HE late learned and famous Dr. Croune 
Having obſerved how much the knowledge of 
lIße animal oeconomy depends upon the doctrine 
of the nerves and muſcles, and how far the rational 
practice of phyſic might be improved by a more per- 
fect acquaintance with the animal oeconomy, did, a 
for the encouragement of theſe ſtudies, form a plan 
For inſtituting certain Lectures to be read on ſuch 
ſubjects, in the Royal College of Phyſicians on the 
nerves and muſcles, and in the Royal Society on 
muſcular motion; which was left with his Widow, 
afterwards Lady Sadleir. In purſuance of which 
defegn ſhe by her laſt will bequeathed a yearly revenue 
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tioned. 2 LN EN 
But an Hiſtory of the lives of the ſeveral pro- 
 feſſors of Greſham College, where Dr. Croune was 
many years rhetoric profeſſor, written by the learned 
and accurate Mr. Ward, his preſent ſucceſſor in that 
province, being now m the preſs, we may expect 
farther particulars relating to this donation in that 
treatiſe, to which I muſt refer. 

In the mean time, the Royal Society having 4 
fifth part 7 the ſaid revenue allo ted to them by the 
Will for that end, free from all charges and incum- 

£1 brances, 


F about fifty pounds, out of her eſtate, to the ſaid | 
Royal College, in truſt for the purpoſes abovemen- 1 


= PREFACE. | 
brances, excepting that of procuring a body for the 
7 of theſe Lectures (which they are enabled to do 
the ir charter) have undertaken, and intend to go 
on with a courſe of ſuch Lectures on this foundation 


annually.” | . 
In this view the learned Sir Hans Sloane, pre- 
fident of that illuſtrious Society, a great encourager 
and promoter of natural knowledge, having done me 
the honour to nominate me to epen theſe Lectures, I 
have endeavoured to the beſt of my power to anſwer 
—_ the intention, as far as the Timits of the three fol- 
| lowing diſtourſes would permit; hoping the deſign 
may be better anſwered hereafter, when undertaken 
by ſome others of that learned body, of which there 
are many perfectly well qualified to make further diſ 
coveries and improvements in this abſtruſe and very 


4 


uſeful part of natural pbiloſopb n. 
It may be mo here to take notice, that by the 
conſtitution and cuſtom of that excellent Society, 


every diſquiſition muſt either terminate in a mathe- 
matical demonſtration, or be founded upon ſome one 
or more experiments, . obſervations, or hiſtories of 
facts, for a foundation of reaſoning ; and the con- 
cluſions drawn mu appear to flow neceſſarily from 
ſuch premiſſes, elſe they are accounted of ſmall value. 
This method therefore fets all concluſions thus drawn 
at a great diſtance from gueſs, conjetture, mere ſpe- 
culation, or hypotheſis ; ſo that if no error be made 
in the application of them, they cannot fail to be 
uſeful in the ſeveral arts and ſciences, to which they 
elong. ” 
Aud this gives me a ſufficient handle for wiping 
off an al aſperſion thrown upon the i 
Iba 
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ferences have received conſiderable improvements by 


the diſcoveries of this, and other ſocieties 0 4 the 
0 


like kind, now e abliſted i in ſeveral countries abroad, 
by their example; though many of the pracriſers 
perhaps may not know from ws od thoſe improve- 
ments had their firſt 15 An enumeration of par- 
ticulars in proof of this would be too prolix, and 


imp roper for this place; eſpecially as the moſt 
learned in all arts and ſciences are not ignorant of 


this truth. 
This method of 4 iſquiſition therefore I have en- 


deavoured to obſerve in the following Lectures, which 


Contain ſeveral experiments, not made by any one 


before, that I know of. But how far the explana- 


tions of them are clear, the obſervations juſt, and 


the concluſions neceſſary and new, maſt be left to the : 


judicious and candid reader. 

Whatever is here advanced contrary to received 
 opmmions, or the poſitions of ſome great and learned 
men, being founded upon experiments, I hope may 
be held to conſiſt with the great and juſt regard due 
to the memory of thoſe, who by their incomparable 
works have 412 x ans of the learned world, 
and of man in general; and who, I am per- 
ſuaded, were ſuch foto f truth themſelves, that 
they would have been pleaſed with its appear- 
ance, whenceſoever it had ariſen. 

In theſe Lectures the following propoſitions are 
offered to be proved by experiments, and confirmed 
by obſervations of fatts. 

Eb | I. That 


that celebrated body, as if they were imployed about 


uſeleſs ſpeculations, or trifling amuſements. But 
experience has ſhewn, how many uſeful arts and 
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I. That fluids are elaſtic ; which has 'hitherto 


air. 
2. That the immediate cauſe of the various de- 


grees of coheſion and elaſticity of ſolids, which has 
ain in obſcurity, is in the fluids they contain. 


That the principle of gravity, coheſion, elaſti- 
+ city, and bydroftatics is one and the ſame. 


4. That next to primary immaterial impulſe, 
centripetal power, or central attraction, appears to 
be the natural principle not only of muſcular mo- 
tion, that is of all the motions. in the animal oeco- 
"_—_= but alſo of all other motions in the uni verſe. 

5. That there is no natural centrifugal power in 


enerally ſuppoſed. 
N 6. That repulſe, in all the phznomena here related, 


appears to be folely an effect of central attraction, 


and by analog y is probably the fame throughout all 


nature. 


but imperfeftly known, and very little regarded in 
the phenomena of the animal economy, in which 
their elaſticity bears a very conſiderable ſhare. 


8. That the veins are alſo elaſtic, which has been 


mtirely overlooked. 


9. That the blood is an elaſtic fluid, which has 
not Fives imagined. 


10. That the nerves are not elaſtic, as has been 


generally advanced and believed. 


If theſe pro oſitions be ſufficiently proved here, 
they are to oF e the chief 10 


arguments, leading to the various concluſions con- 
tained 


is unzver ſally denied of all of them, excepting the 


3 or any ſuch principle of repulſe, as has been 


Y That the arteries are elaſtic ; which has been 


inges of the preliminary 
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tained in an abſtract of a general ſcheme of muſe 


cular motion; which I ſubmit to the teſt of an ap- 

plication to all parts of the animal oeconomy, by: 

which, I hope, it may appear to have a real founaa- 
tion in nature, which no mere hypotheſis can have. 

As I find no author to produce in confirmation: 

of ſeveral things here advanced; I have no incli- 

nation to quote or refute ſuch, as have thought dif- 
| ferently on theſe ſubjects: for every attempt to: 
wards the diſcovery of truth, including a good will 
towards mankind, has its merit, and deſerves praiſe, 
though it ſhould not prove W ; but conten- 
tion about it oſten leads inſenſibly to ſome breach 
of humanity, which the love 7 truth itſelf can 
never juſtify. And therefore I chooſe rather to 
3 upon the force of this maxim; that a dif: 
covery or demonſtration of truth, if it can be at- 
tained to, is the beſt refutation of error. 

I am aware of the danger of drawing general 
concluſions from too ſcanty premiſes, or too feu 
experiments; which I have endeavoured to avoid 
as far as poſſible, and, I hope, as. far as is neceſ- 
ſary, in an argument of this kind. For we are to 

conſider, that though the method by induction be 

the moſt demonſtrative, and therefore the moſt. eli- 
gible; yet no number of experiments. or effects, 
though ever ſo great, would be ſufficient for eſta- 
_ bliſhing a general concluſion. concerning the cauſe, . 

ſuch as might be ſaid to be drawn from à com- 
plete induttion aff eee effetts.; which in na- 

Ture are ſo exceeding numerous, that an indefinite 


number of them muſt be always out of our reach. 
And therefore a few experiments or effetts clearly: 
SR EE er- 


a, e 
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explained, and ſupported by the analogy of nature 


= (which in all its operations is conſtantly ſimilar 
to itſelf) are ſufficient for the purpoſe of a de- 
monſtration a poſteriori, or from the effetts to the 
Cauſe; until ſome plain experiment, and well un- 
derſtood, contrary to the fea, can be produced, 
and ſhewn to ariſe from a different or contrary 
Cauſe. But this I take to be impoſſible in the caſe 
25 us; ſince nature can admit of no direct con- 
trariety or inconſiſtency, with regard to its prin- 
9 cijples, which are few and conſtant, and their laus 
== of action always the ſame. 2 
There is indeed ſuch a ſurpriſing variety of 
ſeemingly contrary appearances or phænomena of 
nature, as would deter one from drawing a gene- 
ral concluſion, with regard to the principles from 
whence they proceed; was it not obſervable, that 
this variety of phænomena does not ariſe from a 
variety of principles, or different laws of action, 
theſe being (as I ſaid before) very few and aluays 
the ſame ; but evidently from a numberleſs variety 
of  cireumſtances, and degrees of force, not rightly 
conſidered, or not well underſtood, by the ſpectators. 
This will appear by the reconciliation of ſeveral 
ſuch contrary phænomena cited in the following 
Lectures, ariſing from the very ſame principles and 


laws of motion. nn 
And as this may not be ſo obvious to the gene- 
rality, as it is to the learned reader, it will be of 
uſe to add, that the danger of drawing general 
concluſions in natural philoſophy, and phyſical diſqui- 
ſitions, lies not in arguments a poſteriori, or in the 
analytic way, as here, from the effect to the cauſe : 
but 
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but in ſuch as are carried on from the cauſe to the 


effett in the ſynthetic and hypothetic way ; that is, 
when from an identity, parity, or ſimilitude of the 
cauſe, we would infer univerſally an identity, pa- 
rity, or ſimilitude of the effetts, which muſt be 
often, if not always, a fallacious method, and has 
been the ſource of manifold errors. For the ſame 
Cauſe acting by one and the ſame power, in the 
ſame degree, and according to the ſame laws, is 
often found to produce not only different, but even 
contrary effetts, according to the ſpecific differences 
of the ſubjects atted upon. I chooſe a very fami- 
liar inſtance for the explanation of this. The ſun 
acting by its rays, or the fire by heat, melts wax; 
yet by the ſame power, atting in the ſame degree 
and manner, they do the very reverſe in harden- 
ing clay. 5 1 
Thus the moſt perfect knowledge of the power 
of the ſun, or of heat, as a cauſe, could not lead 
#s with certainty, a priori, to any one effect; much 
les to the variety of its effetts, which may be in- 
numerable, vaſtly different, and even contrary. 
There is therefore an irremediable inſufficiency in 
this method of argument a priori, or in the in. 
_ thetic way, even when the cauſe is real and known, 
But if to this defect we add an hypotheſis or ſuppoſi- 
tion of a cauſe or principle, which is not in nature, 
but only in the imagination, then no real effeft can 
poſſibly proceed from it; and every particular, as 
well as every general concluſion, in the whole ſcheme 
may be falſe. —_— ta 
nd it is this method of diſquiſition a priori, 


and by hypotheſes of imaginary principles and cauſes, 


He 


—_ 1 
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PREFACE. 
indulged with ſo much liberty in former ages, that 
has 2 phyſic, with other parts of natural philo- 
ſophy, under the diſreputation of conjectural ſci- 
ences; though when purſued upon facts and expe- 
riments, that is a poſteriori, the concluſions proper- 
J drawn appear to be as demonſtrative, as thoſe 
of any other ſcience whatever. The progreſs in 
this method indeed is flow, but the footing is ſure; 
whereas in the other way the advances are quick 
and extenſive, but upon mfirm ground. 
| Thus in the inſtances above aſſigned, if we ſup- 
poſe or aſſume no:hing, but take the facts, effects, 
or phænomena, as we find them, and conſider the 
apparent ſenſible qualities of the ſubjefts ated up- 
bn, and compare them; we have yet made no miſ- 
Fake. Then aſcending to the cauſe, we find it to 
be one and the ſame, acting by the ſame ſenſible 
power ; in which alſo we cannot be deceived. There- 
fore the concluſion is plain and neceſſary, that what- 
ever diverſity or contrariety appears in theſe effetts, 
does not ariſe 22 a diverſity in the cauſe, but 
poſſubly from the different natures and circumſtances 
of the 22 atted upon. And theſe being duly 
conſidered, one appears to be a mixture of water 
and earth, the other of oily and reſinous ſubſtances. 
And experience, which has ſhewn us, that the heat 
of the ſun or of fire can make water to evaporate, 
Warrants the concluſion ; that it can in the ſame 
manner agitate the watery fluids in the clay, and 
make them to evaporate, and leave the earthy maſs 
more ſolid than before. But experience alſo ſhews, 
that the ſame degree of heat cannot evaporate oil 
or reſinous ſubſtances, and therefore cannot eva- 
p : | porate 
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porate the oily or reſinous particles of the war; 
though it may eaſily ſeparate and agitate them to a2 
finiaity, as a greater degree of it does the moſt ſolid 
metalline ſubſtances. = 3 
Thus by begining at the effefts, and conſidering 
the nature or qualities of the ſubjects, and their dif- 
ferences, and aſcending at laſt to the cauſe or cauſes, 
theſe and ſuch like different or contrary phænomena 
may be ſolved without error or Iypeobe is. And if 
we go no farther, than an exact analog y of the ſub- 
jects and circumſtances will carry us, the concluſion 
will be uni verſally true, with reſpect to the identity 
of the cauſe producing theſe effetts ; let the effetts 
themſelves be ever fo different or contrary.  _ 
Therefore though uo general concluſion can be 
drawn with certainty a priori, or from the cauſe 
to the effett, in the ſynthetic way, whether with or 
without an hypotheſis ; yet general concluſions may 
be drawnby analyſis, or a poſteriori, upon facts and 
experiments, without the neceſſity .of any hypo- 
theſis ; and ſuch concluſions, if they have been care- 
; fully managed, will appear to be certain and demon- 
= F/rative. „ ans Si 
8 Thus much I think neceſſary to be ſaid for re- 
commending the analytic method of diſquiſition in 
all bee eſſays or inquiries, and in vindication 


of phyſic and natural philoſophy, as now. generally 
C4 9 3 and alſo 45 ſet theſe WO diff Fe _ 
thods of inveſtigation in a true light, in order to 
fake off the prejudices, which may lie againſt ge- 
neral A, when they can be attamed to in 
the analytic form of argument. Which is what 1 
have endeavoured to obſerve in all parts of theſe 
ne FT. Lectures. 
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. CP FACE 9 
Lectures, by laying the foundation in experiments 
and obſervations of facts conſidered and compared, 
and ſolving the plain phænomena at laſt without an 
hypotheſis by a real and known principle in nature, 
as their univerſal cauſe atting by the known laws of 
mechanics and hydroſtatics; the principle itſelf and 
theſe laws being as real, conſtant, and unchange- 

able in the preſent conſtitution of nature, as the prin- 

ciples of pure mathematics themſelves 

This method was firſt ſtrongly recommended and 

A  alluſtrated by that mcomparable genius the Lord 

\ = Voerulam, ho calls it his Novum Organum, his New 


Method by Induction, The Art of inveſtigating Forms 
or Principles, Philoſophical Algebra, c. And it has 
fence been ſucceſsfully imployed for unfolding ſeveral 
of the moſt myſterious phænomena of nature by the 
great Sir Iſaac Newton, Mr. Boyle, Dr. Boerhaave, 
and other learned men and ſocieties, the. famous re- 
formers of natural philoſophy and phyſic in this and 
the laſt century. 1 =O 


N. B. The Doctor's Name is found written by himſelf ſometimes 
Croone, and at other timgs Crowne. See his Life, in Mr. Ward's 
Lives of the Profeſſors of Greſham-College. 
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E defign of the learned Dr. Croone in form- 
ing the plan of theſe Lectures on Muſtular- 
Motion ſeems to have been, not only for 
the encouraging and promoting the inveſtigation of 
the muſcular ruure, with the cauſe and manner of 
muſcular motion in general ; but alſo for carrying on 
a more accurate anatomical diſcovery of the peculiar 
ſtructure, with the manner of motion, and uſe of each 
particular muſcle of the animal ceconomy, in the 
ſeveral claſſes of the natural, vital, and animal fun- 
ctions: for in all theſe this leaned and ingenious. 
perſon well ſaw, that there Was a large field open for: 
improvement. 

In this view the ſubject appears to be ſo copious, that 
three or four Lectures annually will not be ſufficient 
to exhauſt it in many years. 

When the Society ſhall think fit to make uſe of the 
Privilege g granted them by their Charter, for obtain- 
ing a body, the purpoſe of theſe Lectures may be much 
better anſwered, than it can be at preſent without 


In the mean time, this aa deſign may, I con- 
ceive, be beſt anſwered, and moſt to he ſatisfaction 
of the curious, by lay ing a foundation for the future 
Lectures, in the few Experiments and Obſeryations 
following, which J ſhall take leave to offer in theſe 
firſt diſcourſes. 


— CO IN _ 


e 


I. The elaſticity of the blood veſſels, and non ela 
tricity of the nerves, demonſtrated on à nerve, asser, 
and vein of an human body cut out, and the degree 


of the elaſticity meaſured. 


II. The diſtribution of the nerves, arteries, and 


veins, to the antagoniſt muſcles of the arm of an 
human body, ſhewn in an anatomical Preparation; for 
demonſtrating the neceſſity of ſuch a diſtribution to- 


wards the performance of muſcular motion. 


III. In the Air-pump, on the jugular vein of a 
Calf; to ſbeu that there is air is the blood. 


- This Experiment ſtands in the Minutes of the Royal 
Society, as firſt performed by me, about 17 or 18 years 
ago; and is now only repeated on occaſion of theſe 


Lectures. 3 * 
IV. Upon an human Artery, and the Roſe of Jcti- 


cho; to fhew that the elaſticity of ſolids. ariſes 


from the fluids they imbibe or contdm. 


V. On à Frog; to ſhew theexiſtence of a fluid in 


the nerves, and that Muſcular Motion is begun by an 
zmpulſe on it through the nerves into the muſcles. 

_ Upon theſe Experiments, anatomical Preparations, 
and Obſeryations made upon them, the doctrine of 
Elaſticity, and of Muſcular Motion, chiefly depends; 


and none of them haye been made by any one before, 
nor are they extant in any author, that I know of 
VI. On Mater, Oil, and Mercury in the Air pump; 
to prove the elaſticity of fluids. . 
This Experiment, if it ever was made before, was 
at leaſt never yet applied to prove the elaſticity of 


4 


4 


&..* 
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fluids, and ſhew the immediate cauſe. of claſticity, 
and coheſion in ſolids. 


* he Manner, E xplanation, and U Ie of the * 
Experiment. 


- The elaſticity of the blood veſſels, t non- 
elaſticity of the nerves, will appear to any, who are 
diſpoſed to make this Experiment, as I have done, by 
laying a piece of twine, about four inches in length, 
parallel to the nerve, artery, and vein of the inſide 
of the thigh, in an human ſubject; which being 
tied together above and below, ſo ſoon as they are 
cut out of the body, and laid on a board, the artery 
and vein will be ſeen to contract equally, to the loſs 
of z parts of the length, which they had in the body 
before exciſion ; as appears in thoſe in fig. 1. tab. x. 
the nerve continuing of the ſame length with the 
twine, as in the body. 

2. In Dogs the elaſticity | is greater, to the loſs of 
+ parts of the length they had before exciſion; and 
as this elaſticity ſcems to differ in different ſpecies of 
animals, ſo it may vary in the individuals of the 
ſame ſpecies, and in the ſame individual in different 
ſtages of life, or degrees of health. 


3. The uſe of this Experiment is not barely to 
ſhew, that the blood · veſſels are elaſtic; for every one 


who knows, that the artery is dilated in its diaſtole, 
and contracted in its ſyſtole, knows it therefore to be 
elaſtic in that ſenſe; and every one, who has per- 
formed the ligature on the artery after amputation, 
knows that it ſhrinks or ſhortens its axis, and there- 


fore is alſo elaſtic in that ſenſe. . But though this be- 


known, yet the meaſure or degree of the claſticity of 
= OE an 


Leg. RS 'T iv 3 
an artery has not, that! know of, been taken notice 
of by any body. And, ſecondly, as the vein has no 
pulſation, and is never deſignedly tied in an amputa- 
tion, its elaſticity has been overlooked ; though it be 
equal to that of an artery in degree, but not in mo- 
mentum, its coats being thinner than thoſe of the 
artery. Thirdly, The non-elaſticity- of the neryes 
has not been 4 much as once named by any Author, 
as I remember, before the publication of my. inau- 
gural Theſes at Leyden, Ann. 1711.. where it is re- 
marked, and ſince that time by Dr. Boerhaave only, 
in the ſubſequent Edition of his Inſtitutions, Ann. 
1713, and the two following Editions. But on the 
contrary, all the Authors on Muſcular Motion, that 
have come to my hands, as well as thoſe who have 
written of the Theory and Practice of Phyſic, have 
ſuppoſed and aſcribed claſticity to the nerves. 
The Experiment therefore is ſo far uſeful, as it 
diſcovers ſome eſſential properties of theſe eſſential 
parts, which were not known before; and clears up 
ſome miſtakes, that paſled for fundamental truths, 
relating to the nerves and veins, in explaining moſt 
parts of the animal ceconomy, as well as muſcular 
motion 1n general. 
. And it is further very e that though 
the elaſticity of the artery has always been known, 
and indeed obvious in the pulſation : yet Authors have 
been conſtantly ſo full of the claſticity of the nerves, 
in explaining not only muſcular motion, but alſo ſe- 
veral other parts of the animal ceconomy, and even 
in accounting for the ſymptoms of various diſeaſes; 
that they have taken no other notice of the elaſticity 
of the arteries, than ſolely a as it propels the blood in 
* 
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the circulation through them : and even in that, by 


their doctrine it has been allowed but a very ſmall 


ſhare ; and by moſt of them no ſhare at all. 
6. And it may not be amiſs to obſerve, that this Ex- 
periment-was never made by any, that I know of, till 


the ſaid year 1711; and afterwards, in the year 1735, 
when ] firſt ſhewed it to this Society. And further, 
tho it appears ſimple and eaſy to be made, yet it is 
of the utmoſt conſequence in all parts of the animal 
economy: for as all parts of the animal body are 


entirely compoſed of nerves, arteries and veins, 
(excepting the hardeſt fibres of the bones, which alſo 
are nouriſhed by them) it is certain, that all the ani- 
mal functions depend upon the qualities and con- 


tents of theſe three parts. Therefore this Experi- 
ment, as it demonſtrates the qualities, and degrees 


of the qualities, of each of theſe, gives us the qua- 
lities of the ſolids in all parts of the body; and there- 


fore opens at leaſt one door towards the explanation 
of all the animal 3 3 as * depend 


upon the ſolids. 
E. * lanation and U ſes of E xperiment II. 


1. The next thing which we are to take notice. 
of, is the form or manner of the diſtribution of 
theſe three effential parts to the various organs 
at their extremities; for upon this diſtribution, and 
the ſtructure of the organs, which they lead to, 
depends the whole variety of the functions, whether 


natural, vital or animal. 
2. The cauſe, manner, and effect of voluntary 
muſcular motion, being a point that the Founder of 


theſe Lectures had chiefly in view, it was neceſſary. 


tO 


(4 


to is the manner, or order of diſtribution of 
theſe eſſential parts to the Organs of voluntary mo- 
tion, the muſcles. 
3. For this purpoſe therefore I exhibited this ana- 
tomical preparation, not extant before in any Author, 
and, ſo far as I know, not hitherto attempted by any 
one; namely, the antagoniſt muſcles of an human 
arm, with all the nerves, arteries, and veins lead- 
ing to them, intire, as they appear in the ſubject it- 
ſelf; and likewiſe laid before you a very accurate 
draught of them, wherein the arteries are marked 
red,. the veins blue, and the nerves mms as in fig. 
T. tab. 2. ; 
4. The uſes of this preparation are various. 1ft. 
As it ſhews that there is no communication between 
the antagoniſt muſcles by their nerves, each having 

a peculiar trunk or trunks and branches of nerves 
diſtributed to it, diſtin& from thoſe of its antagoniſt; 
by which the mind has a diſtin power over each, 
and may at pleaſure act upon either, without acting 
upon the other: for if both were equally acted upon 
at the ſame time, no motion, but a rigidity and 
immobility, would enſue. 240%. This preparation 
ſhews that the antagoniſt muſcles have a communi- 
cation with one another, by the intervention of their 

| blood-yeſlels,. as there appears to be one trunk of 
2 3 and one trunk of a vein, common to 
10 ˖ 

wy 5. This ſeems alſo to be abſolutely RE "I to- 
1031! Wards voluntary motion, and the power and energy 
of it; to wit, that the acting muſcle may have a greater 
derivation of blood into it from the common trunk 


(1 Led. J. 


of the artery, than its antagoniſt, Which! is at that 
time to remain paſſive. 


6. Both theſe very eſſential parts of voluntary 
muſcular motion muſt have remained in the dark, - 
without ſuch an anatomical preparation. The me- 
| Chanical cauſe and manner of this derivation of an 
| acceſſory quantity of blood to the acting muſcles, 

depends upon this diſtribution of the veſſels, and 
the mechaniſm of the muſcular ſtructure, which 
ſhall be ſhewn in the courſe of the following Lec- 
tures; wherein it will appear, that the — 
muſcles of voluntary motion are like two antagoniſt 
ſcales of a balance; and that it is in the power of 
the mind, by means of this, and other parts of the 
muſcular mechaniſm, not only to throw in a greater 
weight at pleaſure into either ſcale, but further: 
to throw the weight taken from the one into the 

oppoſite ſcale, by which the momentum: is doubled. 
on the hide, on which the mind determines to act. : 


= Manner, Explanation and Uſe of Experi: | 
= EC 


I. This Experiment i is performed by laying bare the 
jugular vein of a Calf, before it be killed, and fepa- 
rating it carefully from adheſions ; which is then to 
be tied with a cloſe ligature, firſt below near the 
thorax, and then in the ſame manner near the head, 
at the diſtance of three or four inches from the for- 
mer ligature, ſo as that the intermediate ſegment of. 
the vein full of blood between the ligatures may be. 


8 3 „ * . x "a _— — = 
— Ke „ =. 2 2 ˙ .—2 2 — — —[„—— — * — ——— 1 
het. e — * 0 — 4 1 RN > " 
4 0 4 l * - : 


Led. FE Ou Mr 


2. This ſegment of the en turgid with blood, 
ſhould be immediately put into a veſſel full of luke- 
warm or blood-warm water, to keep the blood from 
coagulating within it, which would happen in a few 
minutes, if it was expoſed to the cold air. 
3. The vein being taken out of the warm water, 
is to be tied to a ſmall ſquare paſte-board frame, and 
made faſt over the mouth of a wine or jelly glaſs, 
or any ſuch veſſel tapering towards the bottom, and 
put into the recipient of an air-pump, which being 
Exhauſted, the vein is to be opened with a lancet, 
fixed at the end of a wire, paſſing through a collar 
of leathers. 
4. The conſequence of this is, that the blood, 
which runs out of the vein into the veſſel ſet under- 
neath, will be immediately and totally raiſed up in air- 
bubbles, and thrown out of the veſſel upon the plate 
of the pump, by the force of the air which it con- 
tained, equally diſtributed through the whole maſs. 


5. By which it appears, that the blood is . greatly 
ſtored with air, as was to be ſhe wn. 


| Remarks on this E xperiment.. 


Obſ. . $1. It is remarkable in the apparatus to 
this Experiment, that the heat of luke- warm water, 
which is nearly the ſame with the heat of incuba- 

tion, keeps the blood in the vein in a ſtate of fluidity 

for ſome hours; and I believe it might be kept in 
that ſtate much longer, which deſerves a trial; this 
being, as I imagine, the ſtandard degree of heat in 
all ſuch outward applications, as are intended to diſ- 
ſolve, attenuate, and diſcuſs ſtagnating animal fluids, 
Or diſobſtruct t the veſſels: intentions which are rather 


: hindered 


Tha | | Lect. J. | 
Hindered than promoted by too hot baths or fomen- 
_ rations, in which the miſtaken ſtandard degree is as 


hot. as the patient can bear it, inſtead of what he 
could call a comfortable warmth, and wonld be the 


uſeful meaſure for him. This degree of heat would 


indeed be different to different perſons; but cvery 


one would have the due degree ſuited to his tem- 


perament, conſtitution, and feeling, in which he 
could not be deceived, being himſelf the beſt judge. 


Nay even in mortifications or ſphacelations, though 

neither this nor any other degree of heat can reſtore 
motion in the ſphacclated part, yet this degree. is 
moſt likely to promote the circulation remaining in 
the confines of rhe mortified part; which is the only 
intention of fomentations and poultiſes in ſuch. 

caſes, in order to a Rag of the PROG 


fluff. 


0 2. This dochine is confirmed by obſervations, 
that all animal fluids are thickened by w_ great- * 


gree of heat, or cold. Thus, Jas 

9 3. The white of an egg becomes as hard in a 
night's time under the ſnow in froſty weather, as 
if it had been roaſted by the fire, or boiled in wa- 
ter; though the yolk, being more oily, is not ſo much 
hardened in the ſame time; whereas it is known, 


that all parts within the ſhell are made more fluid by 


the heat of incubation. ' | 
And hence it is, that the ſame kinds of in- 


flammatory diſtempers appear in the ſummer heats, 
as in the greateſt colds of winter : Whereas the tem- 


perate warmth of the ſpring and autumn is general- 


ly healthier, or at leaſt freer from theſe kinds of i in- 
flunmatory diſtempers. 1 


0 
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O5. II. U 1. Though the vein contains ſuch a 
quantity of air, yet it is no way tumified or expand- 
ed by exhauſting the receiver; which ſhews, that 
the real claſticity of the muſcular fibres of the vein 


s ſuperior to the expanſive force of the incloſed air, 


in which its elaſticity is imagined to conſiſt. 

9 2. This elaſtic power of the veſſels therefore 
would make a rupture of them impoſſible in an ex- 
hauſted receiver of an Air-pump, or at the top of 
a very high mountain, ſuch as Teneriff; did not 
the force of the circulation, at leaſt in this laſt caſe, 
contribute to that rupture of the capillary veſſels ; 
which appears by ſpitting of blood in ſuch emi- 
nences. f 


O6f. III. The manner of this experiment upon 
blood, which has never had any communication 
with the external air, obviates an objection againſt 


an Experiment of this kind, upon blood received i in- 


to a porringer, or other veſſel, from the arm by 
venæſection, which might be ſuppoſed to have im- 


bibed or received air in its paſſage, and expoſition 
to the external air, before the experiment. 
O IV. Fn. As the blood circulating in the 


veſſels appears to have ſuch a quantity of air inti - 


mately mixed with every molecule, globule, or par- 


ticle of it, the whole compound aecerding to the 


common doctrine of elaſticity, ought to be looked 
upon as an elaſtic fluid: even if theſe globules them- 
ſelves were not elaſtic, as I formerly endeavoured to 
prove them to be, in an eſſay on the ſtructure and 
motion of the heart, read ſome years ago in this 
illuſtrious Society, and in a diſkrtation de Strut. G. 
Nen Muſe. lately publiſhed. | 
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obviate an objection againſt the elaſticity of all fluids, 


tain a great quantity of air. For this 
Florentine Experiment of filling a ſpherical veſlel of 
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veſſel, which is more capacious than the cavity of 
an oblate ſpheroid, to which the ſtrokes of the ham- 
mer, or other compreſſion, may have reduced it. 


motion, it is neceſſary to ſhew where it reſides, and 
how it acts. In order to this, I ſhall offer the follow- 


[ri] Lech l. 


$. 2. In the mean time it may be neceſſary here ta 


which ariſes from the incompreſſibility, and there: 
fore, as is alleged, the non-elaſticity of water, the 
baſis of all the reſt ; even though it be known to con- 


purpoſe the 


gold full of water, cloſely ſhur up in it, and expoſed 
to the ſtrokes of an hammer on an anvil, or to any 
other ſtrong compreſſion, is offered in proof. Be- 


cauſe in that Experiment it appears, that ſome part of 


the water will make its way through the potes of the 
gold; which plainly ſhews, that it cannot be com- 
preſſed into leſs room than it had in the ſpherical 


of 


The ſolving of this difficulty will give an 
handle for clearing up ſome miſtakes, relating to the 
imagined non-elaſticity of fluids, for which reaſon 
it may not be improper in this place to give ſome ac- 


count of the nature of elaſticity. 


Of ELASTICITY. 
Elaſticity being one of the principles of muſcular 


ing propoſitions, ſome of which are ſo evident as to 
want no proof, and to the reſt the proper proofs ſhall 

be ſubjoined. 
Prop. I. The minima of all bodies are perfectly 
hard that is, their parts are neither ſeparable, nor 
b 2 capable 
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capable of ehanging their relative fi tuation, by any 
power in nature. This is ſupported by the incom- 
parable Sir Iſaac Newton, in his treatiſe of optics, 
by irrefutable arguments, which 1 need not here 
; repeat. | 
Prop. II. Therefore, as the minima of bodies can- 
not be ſingly elaſtic, elaſticity muſt be a property of 
compound bodies only, whoſe component parts are 
capable of changing their relative ſituations, and can 


be drawn to various relative diſtances with regard to 
one another. 


Prop. III. K . This property appears to be greater 
or leſs in all compound bodies, whether ſolid or 
fluid; but the queſtion is chiefly about the elaſticity 

of fluids, which has been poſitively denied in 22 
(the baſis of all the animal and vegetable fluids) u 
on the ſcore of its incompreſſibility, obſerved in * : 

Florentine Experiment mentioned above. -But not- 

withſtanding that Experiment, I believe it may be 
made to appear, that water, oil, and mercury, are 
not only elaſtic themſelves, but alſo the cauſes of 
elaſticity in all compound ſolid bodies. 

$. 2. In order to this, we are to conſider : That the 
natural ſtate. of all elaſtic bodies, whether ſolid or 
fluid, is contraction of all the parts of the compound 
towards one another, and to the common centre of 
the maſs. This appears in a bow, and after the ſame 
manner in a drop of water, dew, or mercury, whoſe 
particles are all cqually attracted towards the com- 
mon centre of the maſs, even in vacus, according 
to the VIth Experiment, and therefore towards one 
another, ſo as to form the exacteſt ſphere about that 

centre, here Se remain in æquilibrio, and im- 

moveable 


— Tek. 4 
moveable by any power or forct of their own; and 


if diſturbed by any external force (ſhort of what will 
diſſipate them into leſſer ſpheres) ſo as to be reduced 


to oblate or oblong ſpheroids, or to any other figure 
different from that ofa ſphere, they will immediately 


upon removal of that force refume their former 


ſpherical figure, ſituation of parts, and æquilibrium, 


about their common centre, as before: and in their 


' progreſs towards reſtitution, they will either repel, 


or conſtantly endeavour: to repel, the incumbent or 


| impelling force. 
Corollary. Thus fluids appear to be elaſtic; as they 
are capable of extenſion or expanſion by any external 


force applied; and of reſtitution to their priſtine 


figure by their own natural force, by which they 


in the way of their reſtitution. Which is the whole 
characteriſtic of elaſtic bodies. 


Scholjium. Repulſe therefore (in this caſe at leaſt) 


appears to be no principle of action, but the effect 
of that principle, which is rightly called contraction 


or centripetal force; which I have endeavoured to 


ſhew elſewhere. [See Df. de Str. & Motu Muſe. 


7 trod. 


offered in contradiction to this quality in water, we 
are to conſider, that cold water is before the Experi- 
ment, in the ſtate of its ultimate condenſation or 


| contraction which it can have at that time or ſeaſon 


in which the Experiment is made, with an immediate 
contact, or the neareſt poſſible vicinity of all parts 
of the compound, whoſe minima are perfectly hard, 

as has been already proved 3 3 and allo perfectly round, 


which 


repel, or endeavour to repel, every thing that ſtands 


. As to the Florentine Experiment, which is 


bodies are removed ; then we ſhould be able to alter 
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which its fluidity ſhews to be very probable. . Such a 
body, I fay, in its natural ſtate of contraction can- 
not be brought into a nearer contact of parts, nor 
into a leſſer compaſs than that of a ſphere, which is 
the moſt capacious of all figures, under the ſame ſur- 
face; and therefore cold water, or any other fluid, 
_ ſhut up in a veſſel of that figure, would either con- 
ſtantly reſiſt the compreſſion, or eſcape it even 
through the pores of gold: which no way invalidates 
the arguments offered above in proof of its elaſti- 
city. For though an elaſtic body extended, diſtended, 
expanded, or rarified, may be contracted or con- 
denſed, either by its own natural power, or by an 
6 external force ſuperior to that by which it was ex- 
tended or rarified ; yet it does not from thence fol- 
low, that after its full natural condenſation or con- 
traction, it can be till further condenſed or con- 
tracted, by any force whatſoever: which does not 
at all imply a want of claſlicity, ſuch as has dern ore 
deſcribed. 
h. 4. It may be further added, that if it was poſ- 
{ible to condenſe any pure elaſtic ſolid body, — 
the ultimate degree of its natural contraction and 


condenſation, when all extraneous or heterogeneous 


the ſpecific gravity of bodies, and fo far the tranſ- 
mutation of metals would be no longer a myſtery. 
But there is no known power in art or nature, by 
which pure gold, filyer, mercury, or any other pure 
homogeneous metal, can be made denſer, or its ſpe- 
cific gravity increaſed. It is true, that in impure 
metals, by removing the impure or leſs weighty 
Particles out of the way of the mutual contact of their 

purer 


1 xv ] . 
purer parts, the remaining pure parts become heavier: k 
and denſer, than an equal bulk of the original maſs : 
bur this is only a purification, not a condenſation of: | 
the. primary eſſential component particles; which, 
was it poſſible, would alter the ſpecific gravity, and 
therefore the ſpecies of the metal, and ſo introduce - 
a new ſpecies of pure metal. Which, I believe, is 
| e the power of art, or any known power of 


"i The ſecond thing to be e! in elaſtic 
| bodies, whether ſolid or fluid, is a Capacity of being . 
extended, diſtended, expanded, or rarified ; the effect 
of which is alſo to repel any incumbent or impinging : 
force; which is ſometimes done with very great vio-- 
lence and impetuoſity in a direction exactly contrary 
to the centripetal — above deſcribed, and there- - 
fore has been called, though, I think, erroneouſly, . 
_ the centrifugal power of elaſtic bodies, obſerved in : 

various experiments on the air, whence it is denomi- - 
nated the moſt elaſtic of all bodies. Of which more 
hereafter. 

$. 6. But I muſt obſerve, that the fame expanſiy ©. 
power, and even a greater force of repulſion, ap- 
pears in water, rarified im the A6lipile and Fire-En- 
Sine; though it be not allowed to be elaſtic... 
7 But the truth is, that this expanſion, and 
repulſe which attends it, do not ſeem to be natural. 
powers either of air or water; but effects zed : 
in them by the force of fire, the rays of the ſan, . 
or heat, im 2 direction contrary to the elaſtic centri- 
petal narural powers of theſe two ſluids: ſo that rari- 


faction or cs in them is not a natural * 5 
theix 
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their own, but a forced effect; and therefore the 
repulſe ariſing from it muſt alſo be the ſame. 

$. 8. And this is cqually obſervable in all claſtic 
ſolid bodies. For example, a bow that lies unbent, 
cannot be bent by any force of its own elaſticity, but 


by the impulſe of ſome adventitious external power, 
which really extends it, or draws it to a greater length 
in the bending: therefore the bow is not then laid to 
act, but co be acted upon, in order to its ſubſequent 


action Of reſtitution; and the man's hands and arms 


in acting upon it repel whatever ſtands in the way of 
their action. But this action and repulſe is never 


aſcribed to the bow, whoſe action is reſtitution, or a 


centripetal motion only, by which the arrow is pro- 


jected by repulſe, or reaction of the bow por it in 
its reſtitution or contraction. 


6. 9. It is in the ſame manner, that the rays of the 


| ſan, fire, or heat, expand and rarify condenſed air, or 


water, and repel whatever ſtands in the way of their 


ation, and that undequaque in the manner of all other 
fluids; in which action the velocity of the particles of 
fire, communicated to the particles of a weightier fluid 


than itſelf, increaſes the momentum of the expanſion 


and repulſe, in proportion to the different weights of 
the fluid acted upon: therefore the force of this ex- 


panſion and repulſe is found to be far greater in rari- 


fied water or ſteam, than in rarified alr 3 as is evident 
in the Eölipile and Fire-Engine. 


$. 10. Thus it appears, that this expanſion and re- 
pulſe is not owing to the natural elaſticity of the air, 


but to a foreign power, to * that of fire or heat, 


ting upon it. 


6. 11. And 


6. 11. And this is confirmed by obſerving, that air 
long ſhut up from the rays of the ſun, and from all 


them: I fay ſuch impriſon'd air at laſt totally loſes 
this expanſive power, ſo as to become unfit for reſpira 
tion, and will extinguiſh a flame, or kill an animal, as 


quickly as if they were ſtifled in vacuo. Which in- 
deed is the caſe. Whence it is commonly, but I 


think, wrongly ſaid, that ſuch air has loſt its elaſticity. 
As if we ſhould ay, that a bow. has loſt its elaſticity, 
becauſe we ſee it lie ſtill, contracted, or unbent, and 
no hand  imployed to extend, that 1s, to bend it; 
without conſidering, that no elaſtic body Can act until 
it be firſt ated upon. 


What may be further ſaid on the head of . 5 


ſhall be the W of the next Lecture. 


— 


* e 


TN the laſt Lecture I endeavoured to ſhew, 1 
the minima of all bodies arc perfectly hard. 
| 2dly, That elaſticity therefore is a property of 
compound bodies only. 

34ly, That this elaſticity conſiſts in a Capacity of a 


| That 


and diſpoſition of the parts in the compound, with- 
. out a ſolution of contiguity or continuity of its parts; 
and a centripetal power of reſtitution to the ſame figure 
again. 
"athh, That the natural ſtate of all claſtic bodies, 
whether ſolid or fluid, is contraction only. 
C 


thin. 
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communication with the'external air, which conveys 


change of figure, or change of the relative diſtances | 
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e fluids ariſes from a centripetal force, 
by which all parts of the maſs tend to one common 


about that centre, ſo as to form the exacteſt ſphere, as 


contraction, they are not capable of any further con- 
traction, condenſation, or compreſſion, ſo long as 
they continue in a ſtate of fluidity; which does not 
ments produced in proof of it. 


Elaſtic bodies, but the effect of that natural principle 
which is ;uſtly called centripetal power, or a niſus 


librium. 


tion are not the natural actions of elaſtic bodies, but 
the forced effects of ſome adventitious external or 


therefore the ſubſequent repulſe produced is alſo the 


i 


5thly, That their forced or preternatural ſtate is ex- 
tenſion, expanſion, dilatation, or rarifaction by ſome 
forcign adventitious force. 


6thly, That this natural ſtate of contraction in 


centre; and therefore to one another in æquilibrio 


a figure capable of a greater quantity of matter, than 
any other figure of the ſame ſurface. 


7thly, That therefore in ſuch a ſtate of ultimate 


at all impugn their elaſticity, or invalidate the argu- 
8thly, That repulſe is not a principle of action in 
towards æquilibration about ſome common centre; 


by which they repel, or endeavour to repel, what- 
ever ſtands in the way of their reſtitution to that £qui- 


othiy, That as expanſion, diſtention, and rarifac. 


foreign cauſe; or of an addition of more matter of 
the ſame, or ſome other kind, acting upon them; 


effect of that ſame external cauſe, or of ſuch addition, 
and not of the elaſtic body itſelf, whoſe ſole action is 
reſtitution towards its own centre, in a direction con- 
oy to the power of that external agent. 


Theſe 
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1 heſe concluſl ons I endeavoured to illuſtrate by 


inſtances from a drop of water, dew, mer 
nati 


ſome other fenſible properties of fluids; that by com- 
paring them we may be able to draw ſuch general 
concluſions for our purpoſe, as ſhall appear 


1 


or watery fluids, oil, mercury, and fire the laſt of 


which, though the moſt univerſal and moſt powerful 


of all, we are certainly the leaſt acquainted with. 


$. 2. The air as it is not a viſible fluid, and is known to 


be an heterogeneous mixture of almoſt all ſorts of 


we can come to any ſolid concluſions concerning it: 


therefore this may more uſefully be the ſubject of ſome 


following Lectures. 
. 3. The firſt property that I have already touched up- 


on in water, is, that the minuteſt, viſible, ailtind drops 


of it, and even pretty large ones, as well in vacuo as 
in the air, (according to the VIth Experiment 
made) form themſelves into exact ſpheres; in each of 


centre of gravity, attraction, and æquilibration, as alſo 


particle of the fluid within that ſphere is greater to- 
c 2 | wards 


cury, ſtag- 
ing and impriſoned air, a bow, &c. I ſhall now 
proceed to conſider theſe a little further, together with 


to flow 
neceflarily from them, in confirmation of what has 


been — ſaid, and for a further illaftration of this 


Sefion 1. There appears to be only four kinds 
of fluids, viſible and obvious to the touch, namely water 


fluids; until we are at ſome certainty about the pro- 
pertics of the other more imple and more ſenſible 


fluids, of which it is compoſed, it is not likely that 


which the centre of magnitude appears to be the 


of vibration or elaſticity. And i in ſuch ſmall drops it 
continues to be ſo, as long as the attraction of each 
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wards its own centre, than towards the centre of the 


Earth: that is, until the drop be ſo increaſed, that the 


gravity of the extreme particles of its ſurface exceeds 
their attraction towards the centre of the drop, as 


placed at too great a diſtance from it, to be ſenſibly or 
ſufficiently affected by it. In which cafe, though they 
do not loſe their mutual attraction towards each 


other, and therefore retain a proportional attraction 


towards their common centre; yet they are forced to 


bere⸗ about that more powerful centre of the earth. 
This is moſt remarkable in the ocean, where the water 
affects and obtains the ſame ſpherical figure about the 
centre of the earth, as the leaſt ___ do about their 
own peculiar centres. 

6. 4. And this attraction of its particles i in equilibrio 
towards the common centre of each fmall drop, is di- 
ſtinct from, and independent of, the action of the ſpe- 


cific gravity of the whole drop towards the centre of 5 


the earth, the one being no ways hindred or promoted 
by the action of the other; which appears by the con- 


ſtant ſphericity of their figure, whether they aſcend in 


ſteam or vapour, deſcend in rain or dew, are ſuſpended 


in a fog, or lic or hang on the leaves of graſs; cither 
in the open air, or in Vacuo. 


Corollary. Therefore the ſame hydroftatical laws, 


which take place in the ocean, or any other conſider 


ble collection of water, whale ſurface forms itſelf to 


a convexity about the centre of the earth, muſt equally 


take place in every diſtin& drop of water, whoſe ſur- 
face forms itſelf to a convexity about its own pecu- 


yeild to the ſuperior power of gravity, by which they. 
form themſelves into a ſmall part or fection of a larger 


215 


„ „ vw ITT 


„ OE 05, Cn TIT, 


r 


EE OE RE LON EINE RSGTE 


) ES SST. Oo oo 


a , N 


n 2 d CeO Os x TRE SS I SE NO EET Te, r 2 e 


TT, þ F 1 £150 22 


* 8 2 
A . 0 4 oh * 4 2 Fo * 
4 4 ” — , * _ 4 — , k , * | ** * en ” 4 - 9 , * WES * 
R . * 2 1] © 4 * , - 7 # -” Las 4 "4 4 2 wi 5 p = 
; f * — 1 * * — 2 wy N * 9 ſs A * ** — * n * = 0 0 | 1 = * = 
kay * | a 3 oe 0 * f 
{$0 vi * 71 - 
4 . + * = « = 
4 2 a 
= ** 
” - . - 
- 
; 1 . -» * 
4 oe -- 
” 2 
_ 2 hy g * * . : 3 
: ! - 
- x | . ” 
” 4 0 | 
* 1 


liar centre. And ſuch of theſe laws, as may ſerve. for 
our preſent purpoſe, ſhall be taken notice of in the 
ſequel. 5 : 


28 k 2 


F. 5. The ſecond property thati would take notice of 
in water, is, that it is very plentifully attracted into the 
pores, veſſels, interſtices, and innermoſt receſſes of all 
ſolid animal, vegetable, and terreſtreous ſubſtances, 
where it diffuſes itſelf equally, and uniformly, quaqua- 
ver ſum; and conſtitutes in ſome one half, but in the 


greateſt number more than half of their bulk or weight: 
to ſay nothing of tin, antimony, ſulphur, and ſome 

other mineral ſubſtances, where it is alſo found; for 
which the chy miſts may be conſulted, and particular- 
ly the moſt accurate and learned Dr. Boerhaave, in 


his incomparable Treatiſe. of the Elements of Chy- 
9. 6: I fhall only offer one remarkable inſtance of this 


in the IVth Experiment made on a ſpecies of Thlaſpi, 
commonly called the Roſe of Fericho, Roſa. Hieri- 
| chontea, which in its vegetating ſtate ſpreads its 
branches all round, almoſt horizontally, from the top 


of the root, near the ground, as from a centre: ſee tab. 1. 


fig. 2. When it has perfected. its ſeeds, it appears of a a 


hard, woody contexture; and as it growsdry, the branches . 
contract and curl themſelves up towards their centre, 
ſo as to form a ſpherical figure: ſee tab. 1. fig. 3. in 


which ſtate this plant weighed ſeven.:drachms. and a 
few grains; but after having been ſteeped two hours 
in luke-warm water, it expanded. its branches as you 


ſee; and it weighs now 13 drachms, which is but 
one drachm leſs than the double of its former weight - 
in its dry ſtate: ſee tab, 1. fig. 2. How much more 
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water then, or watry juice, mult it have contained in 
its green and growing ſtate? 
57. Some green plants indeed contain more juice then 
others, but almoſt in all of them, when pounded and 
ſqueezed, the juice is found greatly to exceed the 
— or dry part. This exceſs of the fluids in vege- 
tables is exceedingly remarkable in all the fucculent 
kinds, and is little or nothing leſs in living animals, 
and recent animal ſubſtances; -Experiments having 
ſhewn, that after waſte or expulſion of all the fluids 
by deſiccation or diftillation, the remaining folid 
2 appear to bear a very {mall proportion to the 
—_—_ 

Corollary. Therefore the few rigid and les move- 
able ſolids in all animal and vegetable ſubſtances muſt 
in action yield to, and be governed by, the hydroſta- 
tical and hydraulic laws of the fluids, ſo plentifully 
contained in them; as that which has the greateſt ma- 
mentum, ariſing from its weight and celerity, will in 
all motions overpower what has leſs. _ 

68. This is in a good meaſure remarkable in the 
Heath Roſe juſt now ſhewn, where the force of the 
fluids, tho urged on by no other power than the at- 
traction of its ſmall pores and capillary tubes, was 
_ ſufficient to expand and extend the branches, and 
veſſels of which they are compoſed, from being ſeg- 
ments of lefler to form ſegments of much. larger 
Circumferences of circles, or other curves; which no 
external force can do, without breaking them to 
nn. 
99. This Experiment from alſo to prove and illuſtrate, - 
what I have advanced — concerning the 
power 


5 
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power of the blood propelled alternately by the force 
of the heart and arteries into the branches of the 
 Blood-veſllels, inveſting the cavities of the inteſtines-. 
and veſicles of the lungs, for forwarding the diaſtole 
or expanſion of theſe cavities in the periſtaltic motion 
and infpiration; to wit, by a force in the direction 
of the tangents of the arches of theſe veſſels and 
_ cavities, which is a direction perpendicular to their 
centripetal elaſtic contractions; as they appear in 
theſe draughts of the inteſtines and veſicles of the 
lungs before. you. Sce Diff. de Struct. & Motu: 
Muſc. tab. II. fig. 1, 2, 3. and tab. V. fig. 7 
910. The third property obſervable in water is, that it- 
is the cement of union of the ſolid parts in all ani-- 
mal, vegetable, and terreſtreous ſubſtances. A para-- 
dox, which nothing but experience could render pro-- 
| bable; to wit, that a fluctuating body, whoſe. parts: 
may be ſo eaſily diſturbed, diſplaced, or ſeparated, , 
ſhould give firmneſs, hardneſs, rigidity, and ſtability, 
and prove a copula of union to other particles of a 
maſs, which could never unite among themſelves . 
without it. Vet this is obvious. in making of bricks, , 
mortar, and figures in plaiſter of Paris, and alſo in 
the diſtillation and calcination of all vegetable and 
animal ſubſtances; where, after the total expulſion: 
of all the fluids, nothing remains but incoherent 
looſe duſt or aſhes, incapable of uniting again with- 
out a new recruit of moiſtt.:e. wh 
511. The fourth property of water is, its being the 
univerſal diſſolvent of all theſe very ſubſtances, of which 
in the preceding ſection it is obſerved to be the ce- 
ment. Which alſo at firſt fight ſeems another para- 
dox; becauſe to unite, and divide, are evidently two 
. contrary 
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contrary actions. 1 ſhall therefore in the ſequel endea- 
vour to ſhew, how conſiſtently they flow from one and 
the ſame principle, acting by the ſame inſtrument. 
612. The fifth very remarkable property of water and 
other fluids is, that they are capable not only of an 
alteration of figure, or different poſition of parts, 
without the loſs of contiguity, as has been ſaid al- 
ready; but are alſo liable to have their parts ſeparated 
to ſmall diſtances by expanſion or rarifaction, or to 
greater diſtances by evaporation or diſſipation; which 
is cvident in water, ſpirit of wine, oil, mercury, 
and all other kinds of fluids expoſed to the fire, or 
heat, of any ſort. In which circumſtances they very 
forcibly, and in ſome caſes almoſt irreſiſtibly, repel 
every moveable thing, that ſtands in the way of their 
expanſion or evaporation, even to the pitch of explo- 
ſion at the places of leaſt reſiſtance: as appears in the 
ZXs6lipile and Fire-engine. 
9 13. The principles from whence this expanſive 
power and repulſe ariſc have been mentioned already. 
1 ſhall now apply what has been ſaid in this, and the 


former lecture, towards a further explanation of the 
univerſal elaſticity both of fluids and ſolids. 


514. 1. It has been generally ſuppoſed, that when the 

1 ſolid particles of an elaſtic body are drawn out of con- 

tact to ſome very ſmall diſtance * extenſion, they have 

a power of reſtoring themſelves to their former con- 
tacts again by their mutual attraction; in which the 

_ elaſticity of compound ſolid bodies has been ſaid to 


conſiſt. But if we may depend upon what is viſible, 
we ſhall never ſec the dry ſolid fibres or particles of 


any ſolid body, once divided or drawn out of con- 
tat, coaleſce or | Unite again, Or recover the cloſe 


contacts 
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contacts they had before ; without ſome fluid medium 
ſuperadded. And therefore if the leaſt fibre of a 
bow, or other elaſtic ſolid dead body, be once crack d 
Or broken; the rupture will always. continue the 
ſame; and notwithſtanding the elaſticity remaining 
in the other parts of the bow, by which the broken 
or divided parts are brought again within the ſame 
| bounds of vicinity, through which this attractive 
| power is faid to extend, nevertheleſs they do not 
again coaleſce or cohere. 

$ 15. It is further obſervable, that if a drop of water, 
oil, or mercury be divided into many. lefler drops, 
and placed at. the leaſt imaginable diſtance from mu- 
tual contact, they always remain diſtin and diſunited; 
but upon contact they are abſorbed into each other 
with a viſible rapidity, and become one as before. 
Corollary. Therefore there is ſome reaſon to con- 
clude, That the power of attraction does not reach 
much, if at all, beyond contact, either mediate or in- 
termediate; and that it takes effect in ſolids only by 
the mediation of fluids. Again, it is apparent, that 
within the limits of contact it is very ſenſibly ſtrong 
in fluids. © 

$16. This quality in fluids with their capacity of 
change of figure, or diſpoſition of parts in the maſs, to 
every imaginable ſhape, without a ſolution of continuity 
or contiguity; and with a power of returning to their 
priſtine figure, or diſpoſition of parts, within their 
former ſurface again, when left to themſelves; theſe 
qualities, I ſay, are ſufficient to eſtabliſh elaſticity as 
a natural and eſſential property of fluids, not diſcover- 
able in pure or ſimple ſolids, without their mediation 
or allſtance. 

d 617. For 
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6. 17. For by what has been ſaid of ſolid bodies, 
- when deltitute of all humidity, or deprived of all their 
fluids, it appears evidently, that none of the afore- 
ſaid qualities can belong to them; and therefore as 
ſolids they can have no elaſticity of their own, nor 
any degree of it, but what is borrowed from the fluids 
they contain. An inſtance of this is in the artery be- 
fore you, whoſe elaſticity while recent and moiſt was 
11 before in the firſt Experiment; but being now 
dried is neither capable of extenſion or diſtenſion, but 
remains rigid and contracted, until it be ſteeped again 
ſome hours in water, by which it will recover its 
former elaſticity. In which ſtate it Thall be ſhewn 
again at the next meeting. 

C. 18. If elaſticity therefore reſides folely i in fluids, and 
only by their intervention in ſolids, we are now to 
conſider how, and with what force or momentum, it 
acts there. 

$. 19. Elaſticity then, at leaſt i in animal and vegetable 
ſubſtances, being an eſſential property of their Auids, and 
of them only, the laws of elaſticity and hydroſtatics 
muſt be the ſame, theſe laſt ariſing from the nature of 

fluids, as well as the firſt; and there can be no incon- 
gruity, contradiction, or inconſiſtency in the ſame 
nature or eſſence: therefore the known hydroſtatical 
laws will give us the laws of claſticity, which muſt 
take place equally in minimis ut in maximis, in a 
drop of water as in the ocean. 4 | 

5. 20. It is ageneral law in hydroſtatics, that the preſ- 
ſure of fluids is in proportion to their altitude or height, 
and the ſurface againſt which they preſs; and not in 
proportion t to their breadth. 


5. 21 . Another 
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$. 21. Another general law is, that in the ſame altitude 
they preſs equally in all directions, or quaqua ver ſum. 

9. 22. From theſe two general laws ariſes another 
ſpecial one, which is commonly called an hydroſtatical 
paradox : to wit, that a cylinder of water of any given 
height, communicating with a veſlel ſct under it of any 
given diameter larger than its own, and full of the 
ſame fluid, preſſes upon the bottom, ſides, and cover 

of that veſſel, with a force equal to the weight of a 
cylinder of water of the height of that cylinder, and 
of the diameter of the underſet veſſel; and, if the 
veſſel be diſtenſile, it will diſtend it, or inlarge its 
cavity by all that force; which may be indefinitely 
greater than the weight of the whole water, contained 
both in the veſſel and in the cylinder: which mecha- 
nical diſpoſition of the fluid produces a great multi- 
plication of power, in proportion to the height of the _ 
cylinder, and breadth. or diameter of the communi- 
cating underſet veſſel. TRIPS 


- 


g. 23. Let us then only for the preſent ſuppoſe, what 
ſeems highly probable, that the pores and interſtices, 
at leaſt, of ſolid animal and vegetable bodies are round, 
as their veſſels are known to be cylindrical; and that the 
water, every drop of which tends naturally to ſphericity, 
being attracted into them, is lodged there in ſmall ſphe- 
rules or cylinders; this being the contracted ſhape, 
Which they naturally take, as comprehending moſt 
matter within the leaſt ſurface. Now if the ſolid body 
containing them in its pores or veſlels be drawn, 
bent, or extended to a larger ſurface, containing the 
ſame quantity of matter, the fluids in it muſt yield to 
that force; and therefore each drop muſt take ſome 
figure different from that of a ſphere, or become a 
| 1 cylinder 
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cylinder of a leſſer diameter ; that is, its ſurface muſt 
be extended or expanded, ſo as to become an oblate 
or oblong ſpheroid ; or it muſt take ſome other figure 
different from that of a ſphere, and adapted to the 
figure, which the pores and-interſtices of the ſolids or 
the veſſels themſelves are reduced to by the extenſion. 
But ſo ſoon as the bending or extending force ceaſcs, 
and the whole ſolid body is left to itfelf, the particles 
of each drop will endeayour to recover their equili- 
brium about their peculiar centres, whereby they 
recover their ſphericity, or contraction again into the 
leaſt poſſible ſpherical or cylindrical ſpace; by which 
the reſtitution in every part, and therefore of the 
whole, is performed, the contiguous ſolids yielding to, 
and conſpiring with, the momentum of the fluids in this 
action. 
9.24 But for the ſake of illuſtration only, Tet us 
again ſuppoſe a thing leſs probable : to wit, that by the 
extenſion of the containing ſolid a part of each diſtinct 
drop ſhould be raiſed beyond the ſurface, in the ſhape 
of a ſmall cylinder, by which the diameter of the 
drop would be leſſened; this ſmall cylinder then 
would prefs towards the centre, and all ſides of the 
drop, with the fame force mentioned in Section 22; 
and in the reftitution the diameter of the drop would 
Increaſe proportionally, as the length of the cylinder 
in its deſcent or acceſſion towards the centre of the 
drop decreaſed : therefore it would deſcend'or accede 
to that centre by a motion uniformly accelerated; as 
in gravity. And in this view we have gravity and 
elaſticity ariſing from one and the ſame principle. 
$. 25. But the ſame argument will hold, and the ſame 
concluſion will follow, upon the other more probable 


ſup- 
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fuppoſiri tion : to wit, if by the extenſion of the ſolid 
containing body, mentioned before, each diſtin 
drop be ſuppoſed to be drawn from its ſphericity into 
an oblong ſpheroid, or preſſed to the form of an oblate 
one; for the reſtitution in both caſes will produce the 
fame effect from the ſame hydroſtatical principles, 
ſince what: ever part of the fluid is extended beyond 
the bounds of its former ſpherical ſurface; will thereby 
have an increaſed preſſure towards the centre, ſuch as. 
the cylinder has been ſaid to have, or in ſuch a ratio: 
becauſe the rays terminating in the uncompreſſed parts 
of the ſurface of the oblong or oblate ſpheroids of 
fluids, are lengthened by the new acceſſion of particles 
from the compreſſed fi fides, by which the preſſure to- 
wards the centre in ſuch lengthened' lines will be 
increafed, in proportion to their lengths; and the 
ſhorter diameters of each ſpheroid will be proporti- 
onally lengthened, as theſe lines in acceding to the 
centre are ſhortened: that is, the particles, Which lie 
in the direction of the longer diameters of the ſphe- 
roid, in the reſtitution will accede towards the centre, 
with a motion uniformly accelerated, as in gravity. 
The ſame will be true of a cylinder, whoſe diameter 
is ſhortened, and its axis lengthened, by the compreſ- 
ſion or extenſion. 

_ Corollary. Therefore the laws of gravity, hydto- 
ſtatics, and elaſticity, are probably the ſame, and ariſe 
from the ſame principle of central attraction, only 

diverſified in almoſt an infinity of phenomena both 
natural and artificial, by the diyerſity of centres, cir- 
cumſtances, and different qualities of the bodies acted 
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$. 26. And this concluſion ſeems to be corroborated 
by the VIth Experiment made at laſt meeting. on water, 
oil, and mcrcury, in which it was apparcnt, that the 
centripetal force of theſe diftinct fluids differed one 
from another in the proportion ot their ſpecific gra- 
vities. The drop of mercury, as the heavieſt, formed 
the moſt perfect ſphere about its own centre, and the 
_ leaſt; the drop of water, though ſpherical, touched 
the plain in more points; and the oil, though its 
upper ſurface was ſpherical, lay mach Aatter on the 
plain, forming as it were a ſcction of a ſmall ſphere. 
Therefore the centripctal force in each was propor- 
tional to its ſpecific gravity; which ſeems to ſhew, 
that it flows from the ſame principle, acting on the 
| ſame ſubjc& always with the ſame degree of force, 
only on each ſpecies to a different centre with a dif- 
ferent degree of force or momeutum; whereas, if the 
centripetal force in each of theſe drops did ariſe from 
ſome other principle than that of gravity, it might 
be ſtronger in the lighteſt than in the heavier fluids. 
For as gravity is a power, which acts equally on all 
bodies in the ratzo of their contents, if this centri- 
petal power, being cqual in all bodies, was in ſome 
other ratio or proportion, than that of their contents; ; 
then it would act moſt ſtrongly and ſenſibly on the 
lighteſt fluid, whoſe gravity and contents could leaft 
reſiſt its force: and therefore the drop of oil would 
form a perfecter ſphere, than the mercury the reverſe 
of which appeared in the Experiment. 
$. 27. Another thing that 1 would ſuggeſt from the 
Experiment i is, that if a drop of each of theſe three fluids. 
could be taken equal one to another in weight, the 
cubes of the diameter: of the ſpheres formed by ar 
wou 
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| would be one to another W n bs their ſpecific: © 
gravities ; in the fame manner as the ſpaces they take 
up in the ſame cylindrical veſſel are reciprocally as- 
their ſpecific gravities. Which confirms the former- 
_ concluſion, that this centripetal power in fluids, and 
therefore their elaſticity ariſing from it, does not differ 
from gravity, and is governed by the lame laws; pro- 
ducing a motion uniformly accelerated, as in the: 
deſcent of heavy bodies. 

Corollary. Therefore the laws of gravity, elaſticity, 
and hydroſtatics, are the ſame; and ariſe from the ſame 
principle. 

Having thus endeayoured to prove, that water and 
watery fluids are not only elaſtic themſelves, but alſo 
the immediate cauſe of the elaſticity of all animal, 
vegetable and terreſtrial ſolid ſubſtances, of whoſe 
compoſition they make a very conſiderable part; it is 
now incumbent toſhew, how its other ſeemingly con- 
trary properties formerly mentioned, are reconcileable: 
one with another, and alſo with this eſſential pro- 
perty of elaſticity: particularly how water and watery 
fluids can prove the cement, and likewiſe the diſſolvents 
of animal and vegetable, and alſo of many terrene 
bodies: or can become the cauſes of ſo very different 
and even contrary effects, as to unite and divide the 
parts of the ſame ſubject; and this by that ſingle pro- 
perty of central attraction. 

In order to the eaſier illustration of this, I would 
offer the following propoſitions, which are either 
evident of themſelves, and univerſally acknowledged, 
or founded upon Experiments, or proved 1 in this and 
the Peony —_— | 


Prop. 
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Prop. I. There is a advent centripetat power in 
water, and indeed in all other fluids, by which every 
diſtinct drop, or certain ſmall quantity, left to itſelf, 
gains and retains an exact ſphericity. This I hope has 
ſufficiently appeared by the obſervations and experi- 
ments already made. 
Prop. II. The degrees of the intenſity of powers 
propagated in rays from a centre, or impelled in a 
contrary direction towards the centre, are found to be 
reciprocally, as the ſquares of the diſtances from the 
centres of the reſpective ſpheres of their activity. 

Cor. Therefore as water appears to have ſuch a 
centripetal power, it follows, that the extreme or 
ſuperficial particles of the ſmalleſt drop of water preſs 
towards one another, and towards their common 
centre, more ſtrongly, than the ſuperticial particles of 
a larger drop, or of the ſame drop, augmented to a 
larger ſize by the acceſſion of more water. 
Prop. III. There is an univerſal impenctrability in 
matter, ſo that one quantity cannot take place, with- 
out diſlodging another of equal bulk or ſurface. 
Prop. IV. And in this action, that which has the 
greater momentum will overcome or diſplace that 
which has leſs. . 3 

Prop. V. The quantity and celerity or nomentum 
of a fluid in motion may be ſuch, as to overcome the 
reſiſtance of ſolids at reſt. 

Prop. VI. Water and other fluids | in contact with 
ſolids, acquire a degree of motion by attraction into 
their pores, capillary tubes, and interſtices, even to 
their innermoſt receſſes, ſo as to (well, extend, or 
expand them. Inſtances of this were ſhewn in the 
Roſe of Fericho, and in an human artery. 

: _ Prop. 
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Prop. VII. And the degree of attraftion of the 
Game ſpecies of fluids into the ſame kind of ſolid be- 
ing always equally the fame, the celerity of the mo- 
tion ariſing from it will alſo be always the ſame. 
Therefore the increafe of the momentum of the fluid 
in-this ation muſt ariſe from the increaſe of the quan- 
tity of the fluid ſo abſorbed ; which may therefore be 
accumulated not only to the pitch of extenſion, ex- 
panſion, and ſoftneſs, but even to a perfect ſolution. 
Which all obſervations confirm. 1 
. $. 28. Theſe propoſitions being admitted, it will 
appear, that the coheſion of ſolids in their various 
degrees of hardneſs, ſolidity, rigidity, or leſs ſenſible 
. elaſticity, manifeſt elaſticity, and ſoftneſs; and alſo 
their perfect ſolution, even to the ſtate of fluidity, do 
all ariſe purely from the different quantity of water, 
or other fluids, lodged in their pores, or between their 
ſolid particles. 1 5 VVV 
95. 29. Thus the incoherent duſt of dry clay, and 

fine gravel, by a conſiderable quantity of water added 
in making of bricks, become a ſoft ductile kind of 
paſte, Prop. VII. but by loſing a great deal of this 


moiſture in drying, or baking, becomes a hard ſolid 5 


maſs. In which nevertheleſs a conſiderable quantity 
of water ſtill remains in diſtinct drops, leſſened in their 
ſize by the evaporation, and therefore having their 
remaining particles more ſtrongly attracted to their 
reſpective centres, and one to another; and conſe- 
quently producing a ſtronger adheſion of the conti- 
guous ſolid particles to the pitch of hardneſs, rigidity, 
and a leſs ſenſible degree of elaſticity. As in Cor. 
Prop. II. I 
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9. 30. This alfo appears for the ſame reaſon in 
dried Iime- mortar, and plaiſter of Paris; and muſt 
be the ſame in the natural concretions of common 
ſtones, marble, &c. in all which the moiſture has been 
by degrees evaporated to their ſpecific pitch of hard- 
neſs. And hence it is that all quarry ſtones, by being 
expoſed to the open air for ſome time, become gra- 
dually harder, than when they were cut out of the 


— 


. But when the remaining moiſture is farther 
or totally expelled by the force of fire, they return 
to their original incoherent duſt, dry powder, or 
lime. 

9.32. So that the coheſion of parts in ſolids of this 
kind to the pitch of hardneſs, rigidity, or leſs ſenſible 
elaſticity, ariſes from the ſmallneſs of the ſpherules or 
drops of water interſperſed in their pores; which 
makes them leſs capable of extenſion, dilatation, or 
ſenſible elaſticity. See Cor. Prop. II. 

$. 33. The ſame appears in dry wood, and er 
vegetable ſolid ſubſtances; and in the dry bones, 
horns, and nails of animals ;*whoſe hardneſs or rigi- 
dity is owing to their deſiccation, or to the evapora- 
tion of a certain proportion of their moiſture; the 
remaining ſmall portion making the ſolids in them | 
cohere more ſtrongly, for the” reaſons mentioned: in 
the fame Prop. II. 

5. 34. And when this remainder is alto expelled by 
the force of fire, having loſt the copula of union, they 

fall to duſt and aſhes. 
35. Or if the proportion of witer be greatly 
increaled by infuſion, maceration, or decoction: -they 
are 
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are brought to a ſoftneſs or ſolution by the momentum 
of the e As in Prop. VII. 

$. 36. This is farther evident in the making glue of 
the dry skins of beaſts, and of fiſhes; and paſte of 
ſtarch; REN agglutinating quality is owing 1 olely to 
the proportions of water abſorbed, or intermixed by 
infuſion, maceration, or decoction. 
6. 37. Again, a certain greater proportion of water 
or watery fluids, than is found in theſe dry ſubſtances 
mentioned above (obſerveable in the green twigs and 
branches of trees, and other vegetables; and in the 
freſh arteries, veins, and other recent parts of animals) 
produces a ſenſible elaſticity, eaſily to be brought! into 
action; becauſe the larger molecules or drops gf the 
" interſperſed fluids by a leſſer or weaker nifus of their 
extreme particles one to another, and to their reſpec- 
tive centres, admit an caſjer change of figure in the 
| bending or extenſion, and thereby gain a more ſen- 
ſible motion in their reſtitution. That is, by this greater 
proportion of fluids in their pores and veſſels, they 
become more ſenſibly elaſtic. As in Cor. Prop. I. = 
9. 38. But if * Prop roportion of fluids be farther 
4 all theſe ſubſtances become ſoft and pulpy, 
and thereby loſe their elaſticity; ; becauſe the inter- 
ſperſed molecules of the fluids are now ſo large, that 
3 particles of their extreme ſurfaces, contiguous to 
the ſolid parts of the compound, are leſs attracted 
towards their centres, and therefore upon change of 
figure are incapable of reſtoring themſelves. That i is, 
by a redundant moiſture their elaſticity is loſt, and they 
become ſoft; they fall into a degree of ſolution, or 
the loweſt degree of fluidity. Sec Prop. VI. and VII. 


e 2 6. 39. And 
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9. 39. And if this proportion of fluids be yet more 
or greatly increaſed, the ſolid is completely diſſolved, 
(fee Prop. III. V. and VII.) its folid particles being 
repelled, or driven aſunder by the interpoſition of a 
copious fluid, as by ſo many wedges {ſucceeding one 
another, increaſi ing in bulk, and impelled by attraQtion, 
the prime ſpring of motion in all ſolutions, fermen- 
_ tations and putrefactions; but as this opens a very 
large field of diſquiſition, which would lead ns too far 
from the purpoſe of theſe LeQures, it muſt therefore 
be left to ſome other opportunity. 
. 40. Thus the ſeemingly contrary or repugnant 
perties of water and other fluids in cementing and 
liſſolving, hardening and ſoftening, as well as com- 
municating elaſticity to ſolids, are reconciled; as ariſing 
from the ſame principle of central attraction, pro- 
ducing different and even contrary effects, by its dif. 
ferent degrees of Bree, in different proportions of the 
fluid. 


$. 41. By which it alſo appears, that there is no 
ſuch principle in nature, as a centrifugal power: but 
that repulſe (at leaſt in all theſe phenomena) ariſeth 
from the principle of central attraction in the reſtitu- 
tion to equilibration; and from the impenetrability 
of matter; and the ſuperior momentum of an in- 
creaſed fluid, forced into action by the ſame attrac- 
tion: and therefore that it is no natural principle, but 


a forced effect, which was to be W See * 
Il. IV. V. VI. VIL 
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\HIS 1 which is to be the laſt for this 
ſeaſon, contains an explanation of the Vth Ex- 
periment, and a ſhort abſtract of a general ſcheme of 
_ muſcular motion, which may lead us, without wan- 
dering from the purpoſe of theſe Lectures, through 
the whole animal ceconomy : in which the principle 
of elaſticity, which I have been endeavouring to ex- 
plain in the former Lectures, bears ſo great a ſhare, 
as it does indeed in other innumerable and ſurprizing 
| phenomeng of nature; the centripetal power, from 
whence it ariſeth, ſeeming to be, next to immaterial 
impulſe, the incxhauſtible ſource of all motion in. the 

_ univerſe. 


| The Manner, E xplanation and Uk of the Vth. 


Experiment. 


1}, This menen i performed by fuſpending * 
live Frog by the fore legs in a frame, or in any other 
commodious manner, as in Tab. 3. fig. 1. when having 
cut off the head from the firſt vertebre of the neck 
with a pair of ſciſſars, a ſmall probe, the button at its 
extremity being firſt filed flat, is to be puſhed very 
gently down upon the upper extremity of the ne- 
dulla ſpinalis, in the firſt vertebre of the neck; upon 
which the inferior limbs, which hung down looſe, will 
be immediately contracted, as they appear in ig. 1 
tab. 3. The ſame probe puſhed gently through the 
hole of the occiput of the ſcull on the medulla oblou- 
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ing this Experiment. on the ſame Frog, ſeems to be 
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gata, will make the eyes move, and ſometimes the 
mouth to open. 

24ly, Ilie ſame beitig repeated at fome ſmall in- 
terval of a few ſeconds, — for ſeveral times in 
the ſame matiner; until the ektremity of tlie ſpinal 
matrow be either piiſhed down too far out of the 
reacli of the probe, or contuſed by it, which laſt 
effect appeats ſooneſt on the medulla oblongata but 
after this the Experiment ill not farther ſucceed, the 
compreſſion then ce ceaſing to be VINE or uniform. 5 


Ovi, on this Experimett. 


055% 1. It muſt be obſerved, that this Experiment 
ſucceeds better in the ſummer months ſome time 
aftet tlie Frogs have ſpawned; than it does earhy in 
the ſpring, or in winter when thoſe creatures arè al- 
moſt dead by cold, and want of food. 

Ot / 2. The interval of a few Teconds in repett- 


neceſſary for recovering the equality of the circula- 
tion, Which Was diſturbed by the immediate precede- 
ing convulſion, 25 it thtows the blood violently. out 
of the muſcles in the time of their contraction or 
 Hitote,- which cannot be reſtored immediately in fuch 
a languidftate of eireulation, as this Experiment muſt 
bring on; and as the aſliſtance of the blood will ap- 
pear by the following ſcheme to be neceſſary to muſq 
cular motion, Where it is deficient, the motion muſt 
alſo be defective or imperfect, as it appears in re- 
peating the puſhes too quick. 
5 . Obf. 3. As the inferior proceſs of the brain callod 
thi la obiongatu, and its eee oc 
SITE —_ pina 
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ſpinal marrow, are only a tis. or prolonged 
collection of the nerves ariſing from the brain and 
cerebellum; by this Experiment it appears, that the 
Nerves contribute remarkably to muſcular motion; 
and that their aſſiſtance in it is owing to the fluid they 
contain, I have endeavoured to prove, by ſhewing 
the non-elaſticity of the nerves in the firſt Experiment. 
Ob ſ. 4. The motion here excited is in the muſcles 
of voluntary or ſpontaneous motion, which are under 
the command of the will. 
Obſ. 5. The effect of the impulſe by the probe is 
the ſame, which is or may be produced in theſe 
muſcles by the mind or will; or is the very ſame in 
its manner as voluntary or ſpontaneous motion, and 
performed by mediation ef the ſame inſtruments, to 
wit, the animal ſpirits, or fluid of the nerves, and the 
muſcles of voluntary, motion. 
- * 6. * 3 of the © probe * in this. 


— rig Lay or — the 3 duc 5 the 

lower or oppoſite extremities, with an increaſed de- 
Stec of velocity. Therefore at leaſt the beginning of 
this motion may be juſtly aſcribed to a propulſion of 
a ſtmall quantity of theicentained fluid, D theſe 
ſlender canals into the muſcles, in which-;they; ter- 
minate, with ſome greater degree of velocity, and in 
ſome greater quantity than uſual. Whence we may 
conclinde, that voluntary. muſcular motion in a . 
animal is begun in the-lame, maaner,.,by.an.impulſ 


the mindo er will on Abo animal ip ſpirits rc 
nerves, into the muſcles. 


on 


"TY 


Cor. 
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Cor. And as the quantity of animal ſpirits propelled 
into the muſcles in this Experiment muſt be ſuppoſed 
very ſmall; it follows, that the waſte of this fluid by 
moderate voluntary motion in life is very inconſidera- 
ble, or little more than what ariſes from the common 
courſe of the circulation, moderately promoted by 
eaſy exerciſe, and uſeful for health. © 
006% 7. In the following ſhort abſtract of a general 
ſcheme of muſcular motion, the ſtructure of a muſ- 
cular fibre is ſuppoſed veſicular, with a reticular 
Plexus of blood · veſſels inveſting each veſicle; which 
is confirmed by an univerſal analogy in the ſtructure 
of all the moving parts in the animal œconomy, viſt- 
ble in the heart, lungs, ſtomach, inteſtines, urinary 
bladder, c. whoſe motions conſiſt in an Alternate 
ſyſtole aud diaſtole. Therefore the nature and man- 
ner of the muſcular motion produced in this Experi- 
ment muſt be the ſame, while the heart continues to 
beat, and the blood to circulate in the limbs, in the 
fame manner, though not with the ſame force, as be- 
fore the Experiment. Which will be farther n 
in the following ſcheme. e 


An Abprat of a general Scheme of muſe. 


cular Motion. See Dill. de Struct. & Mot. 
Muſc. 


HE order of accounting for muſcular motion 
conſiſts in aſſigning, 1. The principles. 2. The 


immediate cauſe or cauſes. 3. The inſtruments. 4 
The manner of action, or mo us, 5. The effects of it. 


I, The 


7 Ali | . 
1. The as or ſources. of all motion whe- 
ther natural or artificial, are only two; ns nar hy and 
centripetal power. 
2. Original impulſe, and therefore every new mo- 
tion, muſt ariſe from ſome immaterial being, as its 


1 cauſe. Di. de Strut. & Motu Muſe. 
A EY 
E Impulſe, as the beginalng of every new muſß⸗ 
cular motion, is in the power of the mind or will, 
which muſt therefore be an immaterial being. Dig. = 
de Struct. & Motu Muſt. Cap. 2.5 

4. Centripetal power, or the power of contraction, 
is the moſt univerſal principle in nature, producing 
repulſe; and is properly the claſticity of the infiru- 
ments of muſcular motion. 
 Schdl. 1. Inquiries into the intermediate cauſe or 
_ cauſes of this univerſal centripetal power, of which 
_ elaſticity is only one branch, are not to be dropt, or 
neglected ; but after all our reſearches and diſcoyeries 
we ſhall be forced at laſt to acknowledge, that at the 
origin of the chain of natural cauſes, in all its real 
or imaginary length, there muſt be an omnipreſent and 
immaterial agent as the prime cauſe. 

Schol. 2. In the mean time, in many phænomena 
of nature it is much to be doubted, whether that chain 
be ſo long as is generally imagined; and. whether 
| Gop himſelf be not the immediate, acting, ubiquitary 
cauſe of centripetal power; which ſeems to-be the 
immediate cauſe of all the phenomena of nature; the 
indefinite varicty of them appearing to ariſe only from 
the different ſtructure of the machines or inſtruments, 
and other circumſtances of ation. And it is evident, 
that all thoſe phenomena, which by ſome of the 
anticnt philoſophers have been attributed to a Fg 

| VAacus, 


vacui, ariſe from a perpetual niſus to equilibration, 
the ultimate aim of nature, and the immediate effect 
of this centripetal power. 
And though this univerſal centripetal power was 
to be admitted as the ne plus ultra in the line of 
cauſes or principles, (which I do no ways pretend to 
determine) and was to be reſolved into the imme- 
diate and ubiquitary agency of Gop as the prime 
mover; this would nevertheleſs be far from putting 
an end to all further diſquiſitions, or inquiries in na- 
tural philoſphy; as ſome may have inadvertently appre- 
hended: for there would be till an almoſt infinite 
work behind, for exerciſing all the faculties of the 
mind, in explaining the innumerable yarieties of the 
phenomena or effects ariſing from this principle. We 
ſhould till be far from knowing all its laws of motion, 
all the degrees of its force, and the indefinite variety 
of its directions in the innumerable productions of 
nature, with all their various ſtructures ; which would 
ſtill remain the inexhauſtible ſubjects of inquiry in 
natural philoſophy ; by unfolding of which, ſhe would 
not only nominally, but really, become the miſtreſs of 
all arts and ſciences; the former being only imita- 
tions of the works and deſigns of nature, and the 
latter the doctrine or explanations of the ſame works, 
whether phyſical or moral. But to return from this 
digreſſion. 2 = TT 
5. The univerſal inſtrument of all animal motion 
is a MuscLE. Di. Cap. 3. EE 
6. No other veſſels are obſerved to enter into, or 
to make a part of the compoſition of a muſcle, but 
nerves and blood-veſlels; therefore a Muſcle, or the 
compound inſtrument of all animal motion, muſt be 
made up of theſe only. Di. Cap. 4. & Concluſ. 
| +. Tac 
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The nerves are not elaſtic, but ſerve to convey 
an aqueous fluid, called the animal ſpirits, from the 
brain, cerebellum, or ſpinal marrow, to the muſcles. 
Dif. Cap. 5, 6. Which fluid is the immediate ſub- 
ject of — 5 or the immediate inſtrument of the 
mind for beginning muſcular motion. As appeared 
by Experiment V. made on a Frog. 

8. The blood veſſels and blood are elaſtic; whence 
the centripetal power, or contraction and repulſe in 
muſcular motion. D. Cap. 6 
. The external diftribation of the nerves and 
blood veſſels to the antagoniſt muſcles formerly exhi- 
bited in Tab. 2. fig. 1. ſhews, that each antagoniſt has 
its diſtin nerve or nerves without communication; 
but the antagoniſt muſcles communicate one with 
another by one common trunk of an artery, and one 
common trunk of a vein : ſo. that they are like two 
antagoniſt ſcales in æquilibrio, over which the mind 
has a diſtin power by diſtinct nerves for determining 
the animal ſpirits, and thereby the blood, to either 
ſide at pleaſure, without affecting the other. 

10. The internal diſpoſition of theſe veſſels in the 
compoſition of this inſtrument is taken from the uni- 
verſal analogy, viſible in all the moving parts of the 
animal machine: to wit, the heart, lungs, inteſtines, 
urinary bladder, &c. wherein ſuch a ſtructure appears 
to the naked eye, as gives us the following Idea of the 
ſmalleſt muſcular fibre, deſcribed in B10. Cap. 8. 
that is, 4 ner vous fibre produced from its entrance 
into the muſcle along or in the axis of each carnous 
fibre, in the form of a chain of diſtenſile veſicles, 
whoſe ſides are covered with a net-work of elaſtic 
longitudinal and tranſuerſe blood veſſels ; the extre- 
mities of all Tag 8 nerves compacted forming the 5.4 

1 2 on, 


* —— ob 
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ceroſcope, this ſmalleſt muſcular fibre appears of the 
fame blood - red colour, and of the ſame ſhape or 


Lect. III. D xliv ] 
don, which being ſpread out or expanded again, forms 
the perioſteum. See fig. 2. and 3. Tab. 2. 


11. By the naked eye, or with the help of a mi- 


figure with the whole muſcle, whence it is taken; 


and the whole muſcle of voluntary motion is no more 


than a faſcicle or bundle of ſuch ſmall muſcular fibres: 
therefore its action can be nothing elſe, than the joint 


action of all theſe. Introd. to Dif. page 1, 2. 


12. But the action of the whole muſcle by Dr. 4 


Gliſſons Experiment, appears to be only an alternate 
diaſtole and ſyſtole : and therefore, by what has been. 


faid in the laſt paragraph, there muſt be ſuch a diaſtole 


and ſyſtole alternately in each of the ſmall carnous fibres 
of which it is compoſed. Di. Exp. 1. Cap. Xl. 


13. And by the Vth Experiment already mentioned 


on a Frog, it appears, that a very ſtrong muſcular mo- 
— may be eaſily excited by a very flight impulſe 15 


through the nerves. As in Experiment V. 
14. But ſuch an eaſy production of motion is not 


conceiveable, without the niceſt equilibration of all 


Parte of the machine moved. 
15. Therefore a ſtatical equilibration of the anta- 


goniſt muſcles of each limb is deſcribed, and deline- 
ated in Df. Tab. 4. ſhe wing the equilibration of their 


claſticity. 
16. And an hydroſtatical equilibration of the fluid 


of the nerves is deſcribed and figured in Dzfſ. Tab. 5. 


17. Now equilibrated bodies may be eaſily moved, 
by adding or diminiſhing the leaſt imaginable force of 
either ſide ; but if what is taken from one be added 
to the other, the nomentum of the motion will be 
doubled, without the loſs or expence of what is 


taken 


D xlv ] Lect. III. 
taken away, Di. Theor. 19, 20. which is the caſe in 
muſcular motion, in its progreſs from utmoſt extenſion: 
to final contraction; as will appear in the ſequel. 
18. We are now to ſhew how eaſily a very ſtrong 

motion may be excited, and carried on in a machine. 
of this fabric, whoſe parts are in ſo juſt and accurate 
an equilibration. 

19. Previous to which it may be neceſſary to re. 
move the following objection or difficulty, which 
occurs in Dif. Cap. 10. where it appears, that the 

power of abſolute elaſticity in the muſcles greatly ex- 
ceeds the utmoſt force. of impulſe in the power of: 
the mind. But the ſtatical equilibration of that elaſ. 
ticity, and the hydroſtatical equilibration of the. ner- 
vous fluid mentioned before, take off. all reſiſtances; 
that would elſe be in. the way of that impulſe, by 
which it becomes ſufficient for the purpoſe, ſo as to 
be able to begin muſcular motion; Which! is carried 
on in the following manner. | 
20. The whole progreſs of muſcular motion- is 
from the ſtate of utmoſt extenſion; through the ſtates: 
of relaxation, equilibrium, complete inflation or dia- 
ſtole, to the ſtate of ultimate contraction or ſyſtole.. 
In all which courſes from the firſt term to the laſt 
each veſicular fibre ſhortens its axis; and therefore 
draws the limb affixed into flexion, or extenſion, at 
the pleaſure of the mind. Di,. Tab. 4 
21. The mind can act upon the muſcular fibres in 
any ſtate, but that of ultimate contraction, which is 
the termination of the progreſs of muſcular motion z: 
as the beginning of it is from the ſtate of utmoſt ex- 
tenſion. Di. Cap. 10. 
22. In the ſtate of utmoſt extenſion then, the lon- 
gitudinal capillary ada on the ſurface. 4 
cdc 
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each veſicle in the fibres muſt be extended, and there- 
fore their tranſverſe diameters muſt be leſſened: that 
is, theſe veſſels thereby become ſtraiter, and the cir- 
culation in them therefore more difficult; and in this 
ſtate alſo the tranſverſe blood - veſſels of each veſicle 
will be forced into ſerpentine flexures, which muſt 
render the paſſage of the blood through them (till 
more difficult. Dzff. Cap. 9. 
23. In this, and all other ſtates of the 0 
muſcles, both the ſtatical and hydroſtatical equilibra- 
tion, mentioned above, take place to ſuch a degree, 
as to remove all reſiſtances, that would elſe 3 the 
way of any ſupervening impulſe. Dif. Cap. 1 
224. Therefore if the mind impels but a very "little 
more of the nervous fluid than uſual, through the 
ſlender tubes of the nerves, into theſe extended ve- 
ſicles, they will be uniformly dilated as in the known 
1 of the Water-bellows. Dig: _ 9. and 
22. 
25. By this diſtenſion of the a their axes be- 
ing ſhortened, and their diameters lengthened, the 
longitudinal capillary veſſels on their ſurface muſt be 
ſhortened, and thereby their diameters inlarged ; and 
the ſerpentine flexures of the tranſverſe veſlels will be 
extended; which in both kinds will leſſen the reſiſt- 
ance they gave to the tranſit of the blood, which 
both by the diaſtole and ſyſtole of the arteries is con- 
tinually urged on to its paſſage through them; and 
being thus facilitated, every globule of blood in its 
progreſs, by endeavouring to fly off by the tangents of 
theſe veſſels and veſicles, tends to expand them more, 
and thereby opens the way for the further and eaſier 
influx of the nervous fluid; to which the blood-veſlels 
contribute as 0 many elaſtic levers acted upon by the 
blood 


F Ari 1 
blood in its progreſs. Thus by the aſſiſtance of theſe 
three powers, of the nervous fluid, the blood, and 
blood. veſſels, the progreſs from extenſion to inflation 


or diaſtole of the veſicles is made, with ſuch a degree 
of celerity as the will commands. Di. Cap. . 


26. The muſcle is at that time tumid and inlarged 


by the afflux of the nervous fluid and blood, which 
— its bulk. 


The mind may keep up this inflation, as long = 


as ir pleaſes, only by impelling conſtantly ſuch a ſmall 


quantity of the nervous fluid into the diſtended ve- 
ſicles, as is ſufficient to ſupply the uſual expence of 


them in their common courle. 


28. But if the mind deſiſts to ſend in this recruit, 
or ſuſpends it, then theſe circular or arched elaſtic 
veſſels now turgid with elaſtic blood, whoſe areas have 
been thus forcibly inlarged, endeavour to contract 
themſelves every way towards the centres of their areas, 
which are the centres of the veſicles; and, the mind 
giving no reſiſtance, this niſus takes place to the com- 
plete contraction of each fibre; by which the limb 
affixed is brouglit into complete flexion or extenſion, 


according as this or the other antagoniſt has been acted 
upon. Diiſſ. Cap. 9. | 

29. In this ſtate the whole muſcle becomes ſhorter, 
and leſs in all its dimenſions; harder and paler by expul- 
ſion of a great part of its fluids through the veins to- 


wards he heart, and through the extremities of the 


nerves into the tendon and periofteum. And ſuch are 
the viſible phenomena of this and all other moving 
parts of the animal machine. 


30. It may be imagined, that ſuch interruptions of 
' the courſe of the blood in the capillaries of the arteries 


and veins, and ſuch uncertain ſubſultory changes in the 
figure 


Lect. III. 1 xlviii ]. 
figure of the patts as have been deſcribed, mi ght in- 
terrupt the regular circulation of the blood, Fo. there- 
by diſturb the motion of the heart ; which + is not ob- 
ſerved to happen by moderate exerciſe. But this diffi- 
culty is removed by conſidering, that the whole is 
carried on in extenſile and diſtenſile blood - veſſels, com- 
municating one with another, as in Tab. 2. fig. 1. and 
therefore what cannot be received into one is imme- 
diately communicated to, and eaſily received by the 
other, and by it forwarded i in its return to the heart, 
in the ſame time and quantity, as if the paſſages through 
all the veſſels were equally open, and paſlable. There- 
fore though an acceleration does ariſe in all exerciſes, 
yet an irregularity of the circulation in a healthy-perſon 
is not obſerved to happen by any degree of exerciſe. | 
What I have here briefly recited, I have at large en- 
deavoured to explain in a Diſſertation on this ſubject 
lately publiſhed, with ſeveral figures annexed for illuſ- 
tration of the whole; by which, hope, the principles, 

_ cauſes, inſtruments, manner of action, and effects, in 
which the ratio of muſcular motion conſiſts, have been 
pointed out from. anatomy, mechanics, hydroſtatics, 
_ obſervations and experiments. To which, for the ſake 

of brevity, I have every-where referred. 
The proof and illuſtration of this general ſcheme will 
appear in the application of it, for explaining the various 
functions of the animal œconomy; which may natu- 
rally become the ſubjects of ſome future inquiries to- 
wards anſwering the intention of the worthy Founder 


of theſe Lectures. 
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EXPLANATIONS 


\ . 


O F THE 


= ABL E S. 


TAE I. 


FiGURE 25 


Coxrains a nerve, artery and vein of an 
G human ſubject, which before excifion were all 


of _ length with a pore of twine applied te to mea- 


A. T bs nerve after excifion, eoltianing of the ſame 


length as it was in the 5 to 2 equal to the 
twine B. 


B. The twine or common meaſure of all the veſſels 


before exciſion. 


C. The artery, which in the body was of the ſame 

length with the nerve and twine z but being cut 

out - and left to itlelf ſhrinks, or contracts, to — 
2 0 


(43, 


loſs of + of its length. as thoſe of Dogs loſe 
about * 


D. The vein, which was equal to the nerve and twine 
1 in the body; but being cut out and left to itſelf 
= | ſhrinks, or contracts as much as the artery, though 
| not with the ſame degree of force. 


Hence it appears that the arteries and veins are evi- 
dently elaſtic, and that the nerves have not the leaſt a 
* _— See Ban L Lak. 


r 


5 FIGURE 2. 


4 A. The Roſe of Fericho, expanded by being ſteeped 
W En” two hours in water, weighing 13 drachms, and 
3 reſembling its ſtate of growth in the ground. 


FIGURE 3. 


The ſame dry and contracted, weighing 7 drachms 
and a few * 


TABL E II. 


FIGURE I. 


Contains the antagoniſt muſcles of an human arm, 
placed at a little more than their natural diſtance, with 


the nerves, arteries, and yeins diſtributed to them in 
their natural ſituation and order. 


4 A. The muſele biceps, one of the fexors or 
benders of the cubit or fore arm. 
B, B, B. 


7%" T1 
 - . B. The internal brachial muſcle, another flexor 
or bender of the fore-arm. 


C. C. C. C. The external brachial muſcle called triceps, 
an extenſor of the fore- arm. 


The muſcle called anconaens, another extenſor of 
the fore-arm, is hid here. 


D. The common trunk of the branchial artery, dis- 


tributing the blood by its branches to all theſe an- 


tagoniſt muſcles on each ſide of the arm; red, ex- 
preſſed by the lines thus I as in Heraldy. 


E. The common trunk of the vein, through which 


the blood brought back from the muſcles on each 


ſide returns towards the heart; blue, expreſſed as in 


Heraldy thus =. 


F. The trunk of the nerve peculiar to the flexors of 


the fore-arm, whole branches are peculiarly diſtri- 


buted to theſe flexors only, but not to the ex- . 


tenſors; white. 


G. G. Two trunks of nerves peculiar to the extenſor 


muſcles of the fore-arm, whoſe branches are pecu- 


larly diſtributed to theſe muſcles only, but not to 
their antagoniſts the flexors; white. 


The number of the branches of theſe ſeveral veſſels, 


and the manner of their diſtribution and inſertion into 


theſe muſcles, appear in the figure. I need only to 
obſerve, that the antagoniſt muſcles, that is, the * 
cles of each ſide communicate one With another by 
their blood. veſſels, but not by their nerves, 


8 2 By 


— 4s - GA, 9 


and at greater length in Cap. VII. $. 5. Diſſ. de 


B, B, B, c. The carnous red fibres draun aſunder, 


[k] 


By-the help of this figure the mechanical manner of 


muſcular motion delivered in Lecture III, will be 


eaſily underſtood. 


FIGURE 2. 


-"- Une a muſcular faſcicle, or (mall part of a 


muſcle, macerated in water, and carefully feparated 
longitudinally from the reſt of the muſcle, with its 
tendinous extremities; expreſſing together the figure 
of the intire muſcle, as mentioned 5. 11. Lect. Il. 


Strut?. & Mot. Muſe. and Introd. 5. 2. and 18. 


that the nervous white fibrillz or fillaments diſtri- 
buted to them may better appear. 


C C C. The nervous white fillaments, entering the 


carnous fibres at angles more or leſs acute. 


D, D. The tendinous extremities of the muſcular 
faſcicle; being the nerves and nervous membranes 
of each muſcle or part of a muſcle collected, and 
compacted to the firmneſs of a tendon; whence 
being again expanded, it is juſtly called the apo- 
neuroſis; and being farther continued over and into 
bones, is called their perioſteum. 


F, E. G. Shew the directions and n. of 


theſe proceſſes of the nerve, artery, and vein to the 
muſcular faſcicle, fimilar to their directions and- 
diſtributions to the whole muſcle. 


This 


m1 


This figure is the ſame with the next following 3 
excepting "that in this the ſmall neryous veſicles in 


each carnous fibre are ſuppoſed to be covered 7 the 
blood- veſſels. 


FIGURE 3. 


faſcicle, as into the whole muſcle, with the direc- 


tion and diſtribution of its branches into the muſ- 
cular vehicles. 


nous fibre, and to be inflated or diſtended by the 


influx of the nervous fluid, at the command of the 
- 


will in the diaſtole of the muſcle. See Dif. 
 Srrutt. & Motu. Muſe. Cap. VIII. $. 2, 4 5, 7,8 
and Abſtr. in Lect. III. 


This verſicular ſtructure of the ſmalleſt muſcular 
fibre, pointed ont and confirmed by a ſimilar ſtructure 


in all the viſible moving parts of the animal œeco- 
nomy, may be juſtly inferred from the plain analogy 
of nature, which is always fimilar to irfelf ; by 


which it will be eaſy to underſtand what is faid 
of the general muſcular ſtructure in Df. Cap. VIII. 


and of the manner of muſcular motion Cap. IX. 


and more compendiouſly in the Abftratt of that 
| po__ ſcheme in Lect. III. 


TABLE 


4 che ws the angle of inſertion of the nerve into this 


B, B. B. The chajns of the dhe — ſup- 
poſed to lie in the direction of the axis of cach car- 
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TABLE III. 
FiGURE of 


A. A live Frog, the head being cut off, 190 by 
the fore · legs without motion. 


FIGURE 2. 


| B. The ſame Frog, whoſe inferior limbs, which * 

looſe and free, are brought into a ſtrong and com- 
plete contraction by a very ſlight impulſe with the 
button end of a probe, on the upper extremity of 
of the ſpinal marrow ; the end of the probe being 
filed flat and ſmooth for that purpoſe. Sec — 
JR V. 


E RR A 7 4. 
Led. U. P age 25. 1. 19. for intermediate, read immediate. 
- Le&. III. Page 41. l. 1 8. fir of muſcular motion, read in muſcular 
motion. 
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INDE X 


To the Fortieth VoLvm E of 
the Philoſophical Tranſaftions 


E the td ARS I 737 and mw__T | 


n. ftands or Number of the Tran Son, p. * "Og 


S. ſtands for Supplement, Pr. the Preface: to the — 
plement. L. the Lectures. 


e. g. 


F. Pr. p. iv. ſignifies page iv. in the Preface to the Supphe 
ment, &. 


S. L. p. vi. ſignifies page vi. of the Leflures in the 
Wer Ke. 


A. 
erdour ( Lord) Obſervation of the Eclipſe of the 


Sun, Feb. 18. 1737. #. 447, P. 179- 

Alo, Obſervations of the Weather there for 1730, #. 4475 
p. 160. 

Acre, de; Obſery. fate Phmuthi 1728—17 37, 2. At, | 


P. 429. 
Fir in the Blood, S. 74 p. ii. vii. 


Alligator, Derivation of the Word, #. 449, p. 34. 
Alphabet the Ancient Runic, #. 445, P. 8. 


Anfteraam, the Number of its Inhabitants, #. 450, p. 42 5 
'Qqqz. 


* N D E x. 


4 Clntins) of an Obſtruction of the Biliary boa, 
ae pA Impoſtumation of the Gall-bladder, . 449, 


2 37. 


— — 


. of tRopture | in the Groin, and the 


eration made upon it, #. 450, 5. 
WC for Lives, 25 Table of, * 406. 
Axnulus, one ſeen; round the Moon 1 Ke Eclipſe of the 
Sun, Feb. 18. 1737, u. 447, P. 182. hg 
Aqua rata Neal, 2. 450/57 205 . 1 
— Power, u. 447, P. ä tha 
Arm, an Weed of a 'Man whale” 4 mM with the Shoul- 
derablade was ton off by a Mill, . 239; 5. 313. 


Arrot (William) an Account of the Peruvian or Jeſuits 
Bark, n. 446, P. 81 

Arteries diſtributed to the : Antagoniſt Mule, S. FA p. ii. 
. 8 

elaſtic, &. Pr. re p. iv. L. p. TH in. Xliii. Ib 
e takes Effect in Solids only by the Mediation of 
Fluids, S. L. p. V. 

Aurora Borealis ben at Peterborough, Dec: 11. 1 7 3 5, 2 44 53 


2 *. 


7. 230 558 
 deimuth-Compaſ, a new one, 1. e, 5. 355. 


* 
Bahama Illands, Natural Hiſtory = chem, » 2 449, 1 343. 
Ball ot Sulphur generated in the Air? 2. 451, P. 427. 
Bar of Iron, ſtruck when held upright, becomes Mag- 
netic, #. 450, p. 386. 
Bark, Peruvian or Jeſuits, an Account of i it, u. 446, P. 81. 
Barometer, ſeveral Remarks upon it, 2. 447, P. 171; 172. 
————— the Imperfec̃tions of the common amended, 
448, Pp. 248. 251. 256. 
ow ne "_ r.) Obſervation of the Annulus round the Moon 
ui a Tolar * 2 447» P. 182. 


— 


—obſerved at Phmonth, e 7, bs 451, 


Beighten 


 Beighton . ' Obſervations, Remarks and Rules = 


1 N 5 E * 


the Uſe of Barometers, 2. 448, p. 248. 253. 255. 


Belchier ( John) of a Man, whoſe Arm was torn. off by a 


Mill, z. 449, 


9, Þ. 313. 
 Belins ( Matthias ) de. Aquis Nenſolienſi rum gratis, vulgo 
Cement Waſzſer, n. 450, P. 351. 
= —Notitia Hungariæ nova Hiſtorico-Geo- 


9 u. 450, P. 398. 


Bellamy (The Rev. Mr.) a Diary of che Weather for 


1729, 1730, #. 447, P. 159- 


Bellows, Water-, a Deſcription of, 1. 448, P- 231. 


Bengal, a Diary of the Weather there for 1729 1730, 


n. 447, P. 159. 


Bennet (Mrs.) her Caſe, a 333 2. 450, p. 361. 


Berna, a Diary of the Weather tor 1729, 1730, #. 447» 


158. 


P. I 
Bevis p Fobn) Obſervation of the Moon's Tranſit by Ales 


— — Obſerv. Eclipſ. Lunæ, Mart. 15. 1735-6, | 


— — Obſerv. Eclipſ. Lunæ, Sept. 8. 1736, a. 446, 
2 93. 
— Ober, Eeliph Solaris, Sept. 23. 173 6, „ 
145, P. 98. 
— — bbſerv. of the Sun's Eclipſe, Feb. 18. 


— 


— 


baran, Wa 3. 1736, 3. 446, Pp. 90. 


. wy 2 16. 


1736, #. 447, P. 176. 


| Moon, 045. 7. 1736, 1. 446, p. 100. 
Mercurius a Venere occultatus, Maii 17. 


17375 1. 450, p. 394. 
Bezoars, the Manner of their F ormation, u. 450, p. 375. 


Biliary Dus, of an Obſtruction of them, 2. + 449: bs 317. 
Black Hour, The, n. 447 P. 194 : 


Blood contains Air, F. L. p. ii. vii. 

— an elaſtic Fluid, F. Pr. p. iv. L. xliii. 

Fodkin, a Silver; cover d with calculous Matter in a 
 Waman's Bladder, n. 450, P. 375. 


Bononi æ 


O bſerv. of the Occultation of Mars by the 


a _ — . —— — er ͤ————— TR ns A 2 — — — 
* _- 
* 


3 Bonnie — Solis Obſerr. 2 2 17377 *. 447- a 


Bradley ( 


Ball- Frog, The; 2. 449, P. 348. 


IN D E X. 


greſſus Aercurii cum Sole, Nov. 11. 


e P. 103. 
Buthnia: Gulph Meaſurement of a Degree chere, 1. 
445) P. 39. 


Beds in News-England, « a ny of the — there for 


1729, 1730 
2 2 8 of a Comet in F anuary, 
February and March 1736-7, #. 446, P. 111. 


"_— to mark Cattle, deſcrit * Virgil Ml. 450, 5. 


* (Jobs Phil.) Deſcription of a Mammoth's Bones 


g in Siberia, u P. 124. 5 
5 a Diary of the Weather for 1729, 1730, 


1. 447, P. 1 6. 
Brook's s (The Lady) Powder for the Bite of a Mad-Dog, 


451 P. 462. 


B (Littleton ) of the Scolopendra aquat. * n. 47, 


p. 153. 


Bubonocele, of a; #: 459, P. 361. 
1323 Plantain, the true Star of the Earth, cures che 8 


Bite of a Mad-Bog, *. 45ly P. 453 


Bullet, an Account of one remaining near 2 Year i in che 
Gullet, . 449, P. 316. . 
—— of one cut out 29 Years after the Wound received, 
ib. p. 317. © 
——- 2 Muſquet-, incruſted with tony Matter in a Man- 8 
Bladder, 2. 450, Pp. 375: 


| Burning-glaſs, a, had no Effect during an Annular Eclipſe 


of the Sun, . 447, p. 184. 
Bygdæa, a Diary . £ Weather there for 1729, 1730 


#. 447) P. 156. 
; = 


Cæcilus (Cains Fuljus) 1. 450, p. 390. 
Calculus, the Figure and Deſcription of a very extraor- 


n 36g. 


Campbire 


y 2 , ; ** 
N 1 
* - 
: CY 1 


. * 


I N D E A. 


Camphire of Saſſafras, ſee Oil, Or. #. 450, P. 378. 
Canrazell (Andrew) of a large glandular Tumour in the 
 Pehois, and of the 88 Effects of crude n 
inwardly — n. 446, p. 139 

of a Palſey 7 the Eye-lids, 2 4499 


— IOAED FEIgs 


"2 38k 
Cards, how painted, ». 450, p. 393- 


Carclma, Natural Hiſtory of it, #. 449, p. 343. 
Carpenter (George Lord) an Account of his W 
received at Brihuega, u. 449, p. 316. 
Caſcarilla, or Peruvian Bark, tour ſorts, u. 446, p. 81. 
Caſini (Monſieur) of the Figure of the Earth, 2. 445 
P. 33. 9 5 
Catesby (Mark) Natural Hiftory of Carolina and the Ba- 
hama Iſlands, #. 449) ©2362. 55 
Caverna vaporifera ulphurea prope Pyrmonii ium, u. 448, 
Sos 
| Caumont (The Marquis de) of a very extraordinary Stone 
odr Calculus, #. 450, p. 369. | 
Celfrus (Andrew) an Explanation of Ranic Characters in 
n 
—— O-tervation of 8 Lunar Eclipſe, March 
7 15 1735-6, a. 44 P. 15- 
= a Diary of the Weather for 1729, 1739, 


ound 


3 447) p. 15 | 

ComenW fer Neofolii, 1. 450, p. 351. by 
Centripetal Power the -natural Principle of all Motion, 
„ 5 
— DONT not naturally in Matter, S. P & 2. iv. 
= XXIII. 


— natural to Water and all Fluide, J. L. 
P. xvi. 


- fCHhor i HERMIAE. SN. 4 45, p. 
e 
Cicer (M. T.) deſcribes Types and Forms of Letters, u. 


240. 8. 3%. 
Circk, its Quadrature, u. 447) p. 212. 228. 


Clairaut 


1N D E X 


Quran ( Alexis ) Inveſtigationes de Terre figura, 4 A. 44% S 
OP 
—— — of the Figure of fuch Planets as revolve | 
about an * u. 449, p. 277. 0 

Clerk (Sir Fobn) Obſervation of the Solar Eclipſe, Feb. 
18. 1736-7, u. 447, P. 196. \ 

Cohe/ron, its Cauſe in the F luids, §. Pr. p. iv. 

Colico, de morbo; Damnonienſi, u. 451, Pp. 429, 439. 
Comet, Obſervation of one in Fanuary, February and March 
| 1736-7, #. 446, P. III. | 
 Conic Sections, an Account of a T reatiſe by J. 22 „. 
ä 5 

Conway (Thomas) his Caſe, part of his Spleen extirpated, 
X. 451, P. 426. 
| Cooke (Benjamin) of an extraordinary Damp in a Well, 

u. 450, p. 379. 
of a Ball of Sulphur generated in the 
Es Air, u. 451, p. = 

Coronopus, or ” ob: 1/7 OR Plantain, cures the Bire of 8 

Mad-Do „ A. 451, P. 449. 355 ; 
| Crocodile, 0 che, u. 449, 5 344. 2 

Croone, M. D. ( W illiam) formed a Plan FO LeBtures or 
M uſcular Motion, erer SS: 
Curtius ( Duintus ) the Ficus Indica mentioned by him, u. 


4497 P. 345 7 
Cyrilli (Nic.) Obſervations of the Weather for 1739, fe 


447) P. 160. 
D. 


Damnonienſ, as morbo Colico, 1. 451, 9. 429, 43 9 
Damp, extraordinary, 1 in a Well, z. 450, p. 379. 
Dampier's Powder for the Bite 'of a Mad-Dog, 4. 448, | 
P. 272. u. 451, P. 460, 461. 
Davis's Quadrant, a Level fixed to it, to make Or | 
tions without the Horizon by a „AA n. 45¹ 
P. 413. by a Mercurial Level, ib. p. 417. 
Deſaguiliers, (J. 7.) ſome new 'Sratical Experiments, 2 


445» P. 62. 


vw. 
rn —— —— — 


p 


— Experiments on Ice, 3. 449) P. 30. 
3 Deſa- 


: 1 N D 5 X. 
Deſaguili ers (J. Z.) Obſervations upon Magnets having 


more Poles than two, . 450, p. 383. 
— an Account of {ome Magnetical Ex- 


periments, 7. 450, p. 385, 386. 
Dog mad, irs Bite cured by the Bucks-horn Plantane, 


Re 451, P. 449. 


. the Caſe of a Lad bit by a, #. 445, P. J. 
Dudley (Paul) a Diary of the Weather tor 1729, 1739, 
4. 447) P. 160. 1 _ 


Eames (Fohn) an Account of a Mathematical Treatiſe of 
Conic Sections, by John Muller, u. 446, p. 87. 


— — Account of Mr. Kerſerlcon s Eſſay on the 


Number of Peo le in Holland, Sc. u. 450, p. 401. 
— - b Obſervation that Magnets have more Poles 
than two, . a. Jas 

Earth, its Figure: u. 445, P. 33, Cc. 

—— a Propoſal for the Meaſurement of the : z in Ruſſia, 


1. 4457 P. 27. 
Eccentri Anomalia, what, . 447, p. 218. 


Eclipfis Lunæ, Sept. 8. 1736. u. 446, p. 92. 

of the Moon, March 15, 1735-6, 1. 443, p. 145 5 
1 55 18. 

—— —Solar, Feb. 18. 1736-7, 2 447, P. 175. 
——-9Solls, Sept. 23. 1756. u. 446, P. 98. 

— — the Sun, June 17. 1733. 7. 4475 4 194. 

— the Sun, Feb. 18. 1736-7, u. 446, P. 119. 

e Obſervations of the Sun's Eclipſe there, Feb. 


1737 l. 447) P. 177) 195. 
Biſenſeh 12] (70. Caſd ) of the Fi igure of the Earth, 8 


5 
Ede, 4 CL p. xi. greater or leſs i in all compound 
odies, 2 P. Xii. 
Elafticity of Solids, its Cauſe i in the Fluids, . Pr. N ir. 
L. Pp. ii. 
—— reſides by] in Fluids, or by their Intervention 
in Solids, F. I. p. xxvi. deſtroyed in Solids by too 


great a Proportion of Fluids, O. L. p. xxxv. 
= © = BK Ekphant's 


t N D E X. 


Elkphant s Bones found in Siberia, u. 446, P. 124. 
Embryo of the Tree ſeen in the Kernel of the GUajacand, 
n. 449) P. 349. 
Equilibration in Antagoniſt Muſcles, when not in Action, 
F. L. p. xliv. | 70 
2 of a * of the, 2. 449, p. 371. 


„ 
Fay (Monfieur du) of Oil of Olives curing the Bite of 
Vipers, not certainly, 2. 45 1, P. 444, 445. 1 
— — Magnetical — 1. 450, P. 
386. | 
Feilding (Dr.) his Caſe, a Bullet cut out after 29 Years, 
2. 449, P. 317. 
* ( Fobn) of the Extirpation « of part of the Spleen 
a Man, ». 451, p. 425. 
Ficus, Indica arbor, of O. Curtius, what, 2. 449, p. 345. 
Figure of ſuch Planers as reyolve about an Axis, n. 449, 
= 
ni, only four Kinds obvious to the Touch, F. 2 P. Xix. 
proved to be elaſtic, S. Pr. p. iv. L. ii. xiii. = 
Folkes ( Martin) Obſervation of three Mock-Suns ſeen i in 
London, Sept. 17. 1736, u. 445, P. 59. 
Foot, the Paris and Engliſh, u. 447, P. 159. 
Fullarion (Mr.) Obſervations of the Annulus i in the Solar 
Eclipſe, Feb. 18. 1737, #. 447, P. 183. 
Fuller, Jun. (Fohn) of the Effects of Dampier 8 Powder for 
3 the Bite of a Mad-Dog, ». 448, p. 272. 1 
— — (qe) of a Comet ſeen in Jamaica, in Fan. 


1736-75 a. * P. 122 
G. 


5 Gall-Hadder, of an Impoſtumation of it, n. 449, 5. 317. 
Genſlerus (Frid. ) Diff. Inaug de Antidoto novo adverſus 
| V iperarum morſum. Vitemb. 1736. 4'% 1. 451, p. 440. 

Geoffroy (Monsieur) of the Poiſon of Henbane- Roots, 1. 


4515 P. 446. 
Geometrical Power, 3. 447, P. 229. 


Geringits 


* N D E x. 


nn (Andrew) a Diary of the Weather for 1729, 
1730, #. 447, Pp. 158. 

Gouda, the Number of i its Inhabitants, 1. 450, p. 405. 

Graham (George) Obſervations of an Eclipſe of the Moon, 

_ March 15. 1735-6, 1. 445, P. 14. 

— — * A of an Eclipſe of the Moon, 

Sept. 8. 1736. u. 446, P. 9 


— —— Gen of the Sun's Eclipſe, Feb. 
. 4 5c. 7%. 
3 — Obſervation of the Occultation of Mars 


* the Moon, Og. 7. 1736, 1. 446, p. 160. 
—ä— — o Obſervation of the Tranſit of Mercury 
over the Sun, Od. 31. 1736, 1. 446, p. 102. 
Grange (Mr. La) his Caſe 2. 449, Þ. 317- 
Gravity, its Diminution towards the Equator, 2. 449) pP. 
295. 
— Cohefion, Elafticity 2 Hydroftaticks, the 
Principle of them the ſame, S. Pr. p. xxix. 
Gray ( 22 * Account of che Peruvian or Jeſuits Bark, 
" * 
| Gregory ( liam) of a Pin taken out of the Bladder of 2 a 
Child, a. 450, P. 367. 
Grey ( De) mentions the Star of the Earth as a Cure for 
the Bite of a Mad-Dog, u. 451, P. 40. : 
Guilliminet (a Nun) of the COR" in her * 2 449» 


11. 
P. 3 nu 


: Hadley (Sage) an Account and Abſtratt of the Mete- 
orological Diaries for 1729 and 1730, 3. 447, P. 154. 
Hague, the Number of its Inhabitants, #. 450, p. 405. 


Halitus, a warm ſulphureous one in a Well, 2. 459, Pp. 


N 
Halley ( Edmund) Obſervations of the Sun's Eclipſe Feb. 


18. 1736-7, #. 4477 P. 176. 
Flampe ( Fobn Henry) A Deſcription of a Narhual, u. 4475 


P. 149. 
Harlem, the Number of i Its Inhabitants, #. 450, p. 49 1 
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Harthy (David) the Caſe of a Perſon bit by a Mad-Dog, 
8, 

Haſs fur (Mart) a Diary of the Weather for 1729, 1730, 


2. 447 P. 158. 
Hauksbee ( Francis) a Diary of the Weather n at Crane- 


Court, for 17:99 1730, u. 447, P. 154. 
Hel Jeng land, Runic Characters mere explained, A. 4457 


. 

Hlenbane- Roots, their poiſonous Eſſedts, 2. 451, p. 446. 

Hermias (C. J. Cæcilus) n. 450, p. 390. 

Hickes (I he Rev. Dr.) Mention of a Calculus taken out 
of him after his Death, 2. 450, p. 376. 

Hodgſon (Fames) the apparent Times of the Immerſions 
and Emerſions of Fupiter's Satellites for 1739, u. 445, 
P. 69. for 1740, u. 449, P. 332. 

— —— Cc. of ſuch as are viſible at London, 1739, 
A. 445) P. 76. for 1740, u. 449, p. 340. 

Holland and Wif-Erifeland, of the Number of People 

there, 2. 450, P. 491, 495. 

Hudickfoall, a Diary of the Weather there, for 1729, 1730, 

„ P. 156, 
Fuji ene, Obſervation of an Eclipſe of the Moon, Sept. 
1736, 2 » P. 96. 

Hongarie Ned FI Hiſtorico-Geographica, per Matth. 
Belium, n. 450, Pp. 398. 

Hexham (Fohamnes) Obſerv. de Aere & Morbis E 7 * 
micis, 1728—1737. Plymuthi factæ, cum epuſculo 

morbo colico Damnonienſi, u. 451, P. 42% 

N prevented, 2. 45.1, P. 449 462. 


. I. | | 0 
Jamaica, a Comet ſeen there in Jan. 1736-7, 1. 446, 5. 
122. 


Tee, new Experiments upon, 2. 449, P. 30). 
— fermed duriig ab Annular Eline of the Sun, u. 4473 
P. 184. | 
Tejuirs Park, an Account of it, #. 446, P. 81. 
1/47 Iuteſtin i ru tura ex contulione, 1. 445, P. 61. 


. 


L Iſte 


e 
r Ii, ( Fo. Nic. de) a Propoſal of the Meaſurement of 


the Earth in Ruſſia, n. 445, P. 27. 

Menſuration of a large Baſis of a 
"Triangle on the Ice nnen Peterhof and Doubki, 2. 
445 P. 50. . 

Inſeftum Aquaticum antea non deſcriptum, n. 447, P. 150. 

Fupiter's Satellites, the apparent Times of the Immertions 
and Emerſions, tor 1739, by James Hodgſon, u. 455 P. 


69. for 1740, u. 449, P. 332. - 
. HOG Se. of ſuch as are viſible at Lonaon, 6 


1739- 8. 445, P. 76. for 1740, n. 449, P. 34% 
FUST. for Fu /tinus, the Emperar's Name, 459) . 3 93. 


= | 

_ Kearſly (Dr.) Obſervations upon a Comet ſeen in January 
and February, and of an Eclipſe of the Sun, Feb. 18. 
1736-7. at Philadelphia, u. 446, P. 119. . 
Kent, 16 Miles S. E. from London, a Diary of the Wea- 
ther there for 1729, 1730, 1. 447, p. R 

Kepler, his Problem ſolved by J. Machin, u. 447, P. 205. 
Lerſſaboom (William) an Eſſay on the Number of People 
mn Holland and Weſt-Friſeland, Ec. u. 450, p. 401. 
Klein, (Jacobus Theodorus) Deſeriptio Inſecti Aquatici, 
Sell pendræ AE. Scutate, dicende, n. 4 of 150. 


5 Latham 0 wr N to make the Poles of a Globe 
of the Heavens move round the Poles of the Ecliptic, 


2. 4477 P. 201. 
Laurelius (Sueno) a Diary of the W eather 1729, 1730, 1. 


447 P. 156. 
Lectures on Muſcular Motion deſ gned by Dr. Croone, g. L. 


—_— ——_— MAD. _ 
. 


n 
Leigh (Charles). a Ley el fixed to Davis's Quadrant, of 
Water, . 451, P. 413. of Quickſilver, 1%. P. 417. 
Light, a remarkable red one in the Air, Dec. 5. 1737, # 
451, P. 437. 

Lilo, a Comet ſeen there i in Feb. 1736-7, u. 446, p. 123. 
Load- Stones, 


— 
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Tal. zones, re Magnets. | 
1 grows in the Bahama Hands and Famaica, u. 449, 


P. 347. 
2 Lind the Number of its Inhabitants, #. 450, p. 40 55 


„40% 411. 

Lung Eclipfis, Sept. 8. 1736. Lond. 1. 4⁴⁶, P. os 2 

Berg, p. 94. Hudſon - Bay, P. 96. 

Tunden, a Diary of the N there, for 172 9, 1730, 

. 447, P. 157. 

Tyme (George) a Diary of the Weather for 1729, 1739, 
. 447» P. 117 . 


M. (C.) i. e. dle at ) of the Seolpendra A 
ſcurara, . 


Mehis 5 Jo he the Solution of Kepler” 8 Problem, u. 4475 


* 2. 
Mac . (Colin) Obſervation of the Eclipſe of the Sun, 


Feb. 18. 1737, u. 447) P. 177. 
Mad. Dog, the Caſe of a Lad bit by a, u. 4455 P. 5. 


— an Inſtance of the Cure 41 his Bite, a. 448, P. 
273, 274. 


—— its Bite cured by Bucks-horn Plantain, 1 


451, P. 449. 
* * ſeen there in Feb. 173 67, u. 446, 5. 


1 

Magnets have more poles than two, x. 450, p. 3833. 

Magnetic Needle, a new Azimuth Compaſs t to find 1 its va⸗ | 
lation, 2. 450, P. 395. 

affected by great Cold, x. 449, P. 3 10. 

xperiments, an Account of ſome, u. 450, p. 


4 ee — 


Magnetical Ex 
38 355, 3 
Maitland (William) an Anſwer to Mr. Kerſſeboon!'s Eſſay, 
regarding the Number of the Inhabitants of London, n. 
r 
Mammoth's Bones, a Deſcription of them, 5. 4465 p. 124. 
Manfredius (Eu achius) Congreſſus Mercurii cum Sole, 
Now. 11. 1736. N. S. u. 446, p. 103. 

3 the Ficus Indica? n. 4055 P. 345 


Mars, 
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Mars, Obſervation of the Occultation of him by the Moon, 
Of. 7. 1736, n. 446, p. 100. 

Maſon (Charles) Obſervation of the Solar Ecli ipſe, Feb. 

18. 1756-7, #. 447, Þ- 7 

Matthiolus mentions Oil of Scorpions curing the Bite of a 

Viper, u. 451, p. 443. 

Maud (Jobn] Account of Oil of Saſſafras cryſtallized, 2. 


450, P. 378. 
Meaſurement of the Earth, a Propoſal for it in Ruff ia, . 


4435 P- 27. 

Aercurial- Level added to Davis's Quadrant, 2. 451, 5. 
417. 

Mercurius a Venere occultatus, Maii 17. 17 375 u. 450, Pp. 


39 
Obſervations of his Tranſit over the * 06. 
31. 1736, #. 446, Pp. 1o·7w 
1 elaſtic, S. L. p. ii. 
— 17 the pernicious Effects of crude, given Wen 
32. 449, P. 13 . 
AM: ſerſchmids (Dan. Gottlieb) of Mammath' 5 Bones found 
in Siberia, u. 446, P. 125. 85 
 Meteorobogice Obſerv. Patavii habitæ 1 73 1—1 736, u. . 448, | 
P. 239. 
Meteorological Diaries, an Account and Abſtract of them 
for 1729 and 1730, u. 447, P. 154. 
— Obſervations at Piymouth, by Dr. Hux- 
ham, 1728—1737, #. 451. p. 430438. 
Middleton 7 Chriſtopher) the Uſe of a new Azimuth Com- 
2. 450 
eee e 3 Obſervations of the Magnetic 
Needle * affected by Cold, 2. 449, Pp. 310. 
———— Oblervations of an * of the 
Moon 1n Hudſon -Bay, u. 446, P. 96. 
Mi, a Man's Arm torn off by a, . 449, P. 313. 
A Iner (John) Obſervations of an Ecliple of the Mike at 
Yeovil in Somerſerſbire, March 15. 1735-6; 1. 445, P. 18. 
Mind, how it acts on the Muſcles, S. L. p. xIvi, xlvii. 
Mina of all Bodies . Sy S. L. P. xi. * N 
 LVIOCR® 


— 
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Mhcck-S ans, Obſervations of two at Peterborough, Dec. 39. 

1735, #. 445, P. 52. at Wittemberg, Dec. 31. 1735, ib. 

p. 54. three at London, Sept. 17. 1736. ib. p. 59. - 

Moivre ( Abraham de) de reductione Radicalium ad ſim- 

pliciores Terminos, . 451, P. 463. 

Moon, has an Atmoſphere, u. 447, P. 159. 

— Eclipſes of, ſee Luna, u. 445, p. 14. 

Moon's Foes by Aldebaran, April 3. 1736. at Londen, 

u. o. 

aut, * epidemicis, obſ. fate Phet, 1728—1 7275 
N. 451, P. 429. | 

Morbo, de; Colico B N. 451, p. 429, 439. 

Mortimer (Cel Account of . Natural Hi- 


nds, u. 449, P. 


Abſtract of Diſſ. Inaug. de Antidoto 
novo 3 5 Morſum, Pref. Abr. Vatero, 
 Vitemberge 1736. 4tO. u. 451, p. 440. 

—— — of an ancient Roman Stamp, 1. 450, 
9. 388. 
a the Pricciples of all are either Impulſe or: Cen- | 
tripetal Power, S. L. p. xli. 

Muller (Fohn) an Account of his Treatiſe of Conic Bec 
tions, 2. 446, p. 87. 
Mſcle, the — Inſtrument of all Animal Motion, 
H. L. p. xl 
 Muſeyar Motion, Lectures defign'd by Dr. Croune, inſti- 
tuted by his Relic Lady SCaaleir, S. Pr. p. i. WA —; 
— ., a ET Scheme of, F. L. P. xl. 
; My quet- Ballet, a, ineruſted wich ſtony Matten in a Man's 


I, u. en Pp. 300 


Naples, 9 of the Weather ie. 1730, 1. 447, 
P. 10045 * 
Narhual, Account of one, 3 u. 447 p. 149. 


ſtory of Carolina and the. Bahama 
343. 


Nerves, 


"THERE 

Nerves, a Fluid in them, S. L. p. ii, Xxxvii. s 

e to che antagoniſt Muſcle, S. L. p. in v, 

BE WM 

Neve (Timothy) Obſervations of two Parhelia, Dec. 30. 
1735. and of an Aurora Borealis, Dec. 11. 173 5. #. 445, 
p. 52. 


. (che Abbe) New Experiments upon Ice, 2. 449, P. 


News (Edward) The Caſe of a Lad bit Me a Mad-Dog, 
„ . 


Obſervationes de Aere & Morbis Epidemicis I 72 3— 737. 
Pyymutbi factæ, u. 451, P. 429. 
Oil elaſtic, S. L. p. ii 

— 3 Olives cures the Bite of Vipers, n. 445) p. 26, ft. 

þ. 449—445. 
Wh. Cs e eallized, u. 450, p. 378. 
Orme (Charks) an Improvement ol the common Baro- 
_— 1. * . 248, 250. 


b 1 @ 
Padua, a Diary of the Weather n for 17295 17 3% n. 


Ty P. 159. 
Pal ey of the "Eye-lids, u. 449, p. 311. 


Parbelia, Obſervation of two at Peterborough, Dec.  - 


1735. . 445) P. 52. at Wittemberg, Dec. 31. 1735. ib. 


P. 54. i 
Paris, the Number of its Inhabitants, u. 450, p. 411. 


Patavii, Obſerv. Meteorolog. habitæ, 17311736. u. 448, 


P. 239. 
 Patovillat (Dr.) of the Poiſon of Henbane-roots, n. 451, 


P. 446. 
Pearce (The Rev. Dr. Zachary ) Account of Matth. Belii : 


Notitia Hangariæ nova Hiſtorico-Geographica, 1. 4 0, 


p. 398. 
Peruvian Bark, an Account of it, n. 446, .- 81. 
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5 Ald, an Aurora Borealis, Dre. 11. and two Mock- | 
| Suns ſeen there, Dec. 30. 1735, #. 445, P. 5%  _ 
Philadelphia, Obſervations of à Comet in Fanunry and 
February, and of an Ecliple of the Sun ſeen Ive Feb. 
18. 1736-7, # 446, P. 119. . 
P hoſphorus made at Paris, u. 451» Pr 445. 
Phyfick, why reputed a conjectural Science, F. Ps, 5. vi. 
Pin, a, taken out of the Bladder of a Child, u. 450 5. 
; q 
3 c| in a Woman's Bladder, coated over with Cal- 
culous Matter, 2. 450, P. 375 
Planets revolving abour an Axis, their Fi igure, 2 449, Pp. 
2 
Plats, a Catalogue of F ifty for the Year 17355 by Laat 
Rand, u. 445, P. 1. for the Year 1736, by rhe lame, 
a. 4475 P. 143. 
Plymuthi factæ Obſervationes de Aere & Morbis Epi- 
demicis 1728—1737, u. 451, p. 429. 
Poleni (Fobannes Marchio) Summarium Obſerv. Meteoro- 
logicarum 173 3 1. 448, p. 232. 
s Diary of he Weather for I =: 9, 


1730, #. 447, 1 ä 
12 2 a Celeſtial Globe made to move round the Poles 
of the Ecliptic, 2. 447, P. 201, 203. 
Power Arithmetical and Geometrical, 3. 447, f. 229. 


Printing, 1 ; its Invention, . 450, . 
own to the Romans, u. 450; P. 391, 392. 
Procopius mentions a Mark to make a Man's Name, 3. 
450, Pp. 393. . 
Pyrmontium,. Relatio Caverne. Vaporifer prope, 1. 445. 
P. 266. | 


Ouenſel ad} 1 a Diary of the Weather for 1729, 


1730, #. 47 P. 157. 
* Meaſurement of a Degree there, 2 445) P. 38. 


R. 
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y « <0. o 24 3 
| Kanu. redutio a fimpliciores terminos, 1. 45 I, 2 


Ra (Iſaac) a Catalogue of Fifty Plants for the Year 


17355 #. 445 P. 1. tor the Year 1736, #. 447, Þ. 143. 
' Red ed Light ſeen 1n the Air, a remarkable, Dec. 's. 1737 


. 451 P. 437. 
Repulſe only an Effect of central Attraction. K. Pr. p. iv. 


Kevillas (Didacus de) Cometes Rome — Feb. 


* 375 A. 4468 l 


200. 

ae 0 Charts Duke of 100 an ancient Roman W 3 
450, P. 388. 

R ange, a Diary of the Weather there 1729, 17 30, u. 447, 
 - "Hm 

Rome Cometes Obſervatus, Feb. 1737, u. 446, p. 118. 


Roſe of Jericho, an Experiment with i it, F. L. p. ii, xi. 
Runic Characters explained, #. 445, p. 7. 
in the Groin, of a, 1. 450, p. 361. 


8. 
Sadkir ( Lady) Inflitution of Lectures on Muſcular Mos 
tion, S. Pr. p. i. 

Sagene, a Ruſſian Meaſure, #. 445, P. 29. 

 Salien (Monheur) Account of a very extraordinary Cal- 


culus or Stone, #. 450, p. 370. 
Sandys (Francis) the Caſe of a Perſon bit by a Mad-Dog, 


A. 448, P. 274. 

Sartorius (Mr.) of a Comet ſeen at Madras \ in February 
1736975 #.- 446, P. 122, 5 
Saſſafras, Oil of, cryſtallized, 2. 450, p. 378. 

Scolopeadra aquatica, ſcutata, . 447, Pp. 150. _ 
Scorpions, Oil ot, cures all venomous Bites, #, 451, P. 


8 3 Seid 


— befectus Solis Obſerv. 1 e 2 1737, 3. 447, P. 200. 5 
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Seip { Fohannes Philippus) Relatio de Caverna vapor x 
fera Sulphurea, 2. 448, P. 266. 

Sener ( John) a Contrivance to make the Poles of the 

Diurnal Motion in a Celeftial _—_ paſs round the 

Poles of the Ecliptic, n. 447, P. 2 


Seſamoides Salamanticum Magnum miſtaken for the Star of 
the Earth, 2. 451, p. 453. 
Short ( James) Obſervation of an Eclipſe of the Moon, 
| Sept. 8. 1736, u. 446, p. 92. , 
————— Obſervation of the Eclip fe of the Sun, Feb, | 
- 1737 7. 447, P. 178, 180. | 
; Manmoti/ Bones found n 1. 446, 5 5. 14 
S gil, uncle V. 450 P. 389. FL Os | e 
Signum quid? 1, 4% B 38 9.uñm. a 
Shane, Bart. (Sir Hans] concerning an ener Cat : 
culus or Stone, u. 450, p. 394. 
Snow- fell during an Annular Eclipſe of the Sun, ne 447) 
P. 184. 
: _ Eclipſis obſerv. Ludin, Sept. 23. 1746, 1. 45 5. 
9 4 5 
8 S Fab. 18. 17364 . 447; — + 
Southwick, a Diary of the Weather * for 1729 17309, : 
v. 4475 155. 
 Spanifh Catch-fly, dot the Star of the Earth 1. 45 * a | 
451, 4535 | 
Sykes of a Man, part extirpated, 1. 45 1. 7 446. 
Spheroidal Figure of the Earth, 2. 449, P. 294. N 
Sporang (D.] Obſervation of the Weather for 1730, # 
447, P. 160. h 
Squirrcl,. the flying, mn. 449% P. 349. 
Stack (Thomas) Account of Dr. 8 8 | Book de 5 
& Morbis Epidemicis 1428—1737. Pymurhi factæ, 
cum opulculo de morbo Colico 3 2. 45 1 P. 
as. IJ 
Stginpy an ancient, 1. "450, p.488. 
Star of the Earth, 2 cures we hure of a Mad- 
Po 4. 45 12 P. 449 411 
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ars ſeen during a Solar Eclipſe, 2. 44), p. 184. 
tatical Experiments, ſome new, u. 445, P. 62. 


Steigertahl (Fobn George) Account of a Narhual, or Uni- 


corn-fiſh, taken in the River O in Bremen, n. 447, p. 147. 


Stellaria, or Star of the Earth, what, 2. 55 P. 449, 4515 " 


453. cures the Bite of a Mad-Do » ib. p. 455. 

Steward, (the Rev. Mr. Thomas) of the Virtues of the 
Star of the Earth, Coronopus; in the Cure of the Bite of 
a Mad-Dog, u. 451, p. 449. 


Stone taken out of a Man's Bladder, a very extraordinary : 


one, #. 450, Pp. 369. 
Stuart ( Alex.) Obſervation on the Caſe of Mr. Ls Grange, 


an Obſtruction of the Biliary Ducts, and an Impoſty- 
325. DIL WIS 
Gele, Leftres . 


mation of the Gall-Bladdery & 449, 
— —- firſt: Legurer” of The” 


5 Pr. 8 
8 8 „ of the Weather thre, for 3g, i730, 


* "2x 


— F 2, 18. 17365, 1 446 p:r1y. —— 


5 
Telinus ( Fobn) A Diary of the Weather for _—_ 1730, 
475 Pe 3 

Tire gura, per Alexin Clairaut, #. 4455 P. 19. 
3 Remarks upon it, 2. 447, P. 174. 


Triewald (Martin) Invention 'of Wiltbellns, 17. n 4 


P. 231. TN 


Tumour, of a large Glandular one in the Paus 2. 446; 5 


o 
r — of the Bullfrog, 1. 4555 1 % 
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Vanbrugh (&. R.) Obſervation of a Comet ſeen at Lis 


in January 1736-7, u. 446, Pp. 132. 
Variation of the N edle, a new Azimuth Compaſs to Gil 


i De. 4505 b. 395 
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2 ( Foſeph) his Caſe, an exttiordinary Calculus, LY *. 

P. 371. 

Vater (Abraham) Diff Inaug. de Antidoto novo adverſe 
Viperarum morſum, Vitemb. 1736. 40. 2. 451, p. _ 
Oil of Olives, ibid. 

Veins elaſtic, S. Pr. p. iv. L. p. ii, iii, xliii. 8 

— diſtributed to the — Vice, C. I. FA ii, v, 

8 __— 

Venus ſeen during a Solar Eclipſe, 3. 447, p. 184. 

Viper, its Bite cured by Sallad-oil, 2. 451, P. 440. by 

Dil of Scorpions, ib. p. 4433. | 

— in France more * than thoſe in England, 
P. 26. 2. b, p. 4445. 


*. 45 I, p. 1 
TRIS Catt] wed #. 450, P. 393. 


their Bite cured 
Vigo ¶Pubi.) deſeribes 

25 Vitembergæ, Obſerv. Eclipſ. Lane, Sept. 5 — 1736, 2. 446 
P. 94. 

— ———— Tranſitus Mercuri ſuper Salem, Nov, 11. 
1736. N. 8. #.446, p. TIC 


. — Eclipſ. Solis, = 1737, #. 447, P. 201 8 


Unicorn-fiſh, Account of one, u. 447, P. 147, 149. 
Up a ary of the Weather there for 8 8 > 1739, 2 


17 p. . * 
W. 


Waſſenius (Torftanas) 2 Dey of the Weather for 2729, 
1730, #. 4473 P. 15 7. 
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